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(57) mm-. 

#fgHJ«> 5£ (I) Ti^n^lfOD [3, 2-d] KU5S>>«M» 
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PCT/JP03/01978 



*&w\z. 3-y>-&^ii+7 — if- 3 (gsk-3) omw 

b<«, gsk- 3fe&tfmmthTm-¥hT^z>mm. m\z.mmnm 
st, nisi, 2mmmm. mWiM^wm mmm. 

a) . wm&mmmw mmm) > n-m&m • wmmm. T^^^, he 

titfffl^ if^^tfnD [3, 2-d] $z?>mmmzM-rz> 
gsk- 3 «-feu >/ huyt~>*?i— -tfT&o, su^oite^fccfc 

^T3-F$tl5 alt 0 M<£> 2 li©7-f V 7 Atf*raj£3*XTH 
3 (^WrffXltt 1 #B8) o 2560GSK-37'fy7t-Afc#I# 

U >MTTte, G S K - 3 j^Sfb §n§:t \Z «fc oT^P-y> 
$n§t#^.^nt^§. G S K — 3 I GF - l^FGFCi 
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2 

GSK- 3|£^3!lte> GSK- 3 (D^mhtm^ T^&ffi* O 

g s k - 3 mmm^mmx &z> tmz. znz>m* <Dmm\z-o^xskTiz 
i mmmmu, mm<D^ >x u >m^mmx^> % e mm^^^&o 
z\<Dz\tfr*>, lmm^.m&mu^^m^'r^rc^iz^ >xu ><db 

e £<Dm%im&&m&mmTz><, #*&t&&-r >x u >mmz&z>>f)vu 
—zj&&&\zj$^xi£mfcufflix& X) , &&ntc & )vu - xfemm 
i/Tc A®m&z^tetfv n-5 s >^m<D^*?nfr&frvxftm'2£n 

u >K^^{&y^^.sk^^;va-x^mm^^^^m\zm^x^^o 
mm. gsk- 3fe2MmmmB&onfeffix&mfLmvx&Q, # 



WO 03/070730 PCT/JP03/01978 

3 

£ifi&&i£tl1t mW&3CM6&m o HEK- 2 9 3MTCGSK 

- 3 3Ri;sttiGSK- 3 & 9 a, s 9 e) oj&mmmz. 

>7U>^t-f>xu>^in (irs-1) zmm-z-ztz. 

CHO*H^lc43V>TGSK - 3 /3 £i»JB3i£i*3 ^ -1* U >f£ffl 
C57BL/6J V>^^fflV^W^^e»> GS K - 3 ^ft/Cii £^ > 

i^^ITSC^fc^o GSK-3lt ^©^^(Ditff CD^T^ W^HC 

& (^ttxinti) o GSK-3oaiiJ^, wmm^e 
f?&5! s t#^.e>n§o ^^©(h^a, t;w^a-t^ 
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mmm) . T/vfrh*&<<D&&&mmB-wmmm<Dmm\zGm-e 

mrmM) . ftmm& • #it«is> mm • v.* )V7,mmm-&£fc&vz> 
mvmwvmm %-*>n. gsk- 3mm%tt$z-n<o(Dmmizb^m 

gs k- 3mmM\*. mxonmm&mm, Mm&mmmm mmm) > 

in v i t r oif^iD, Win t 1 0 B tttllteiW^ 

^ii7#i) o gsk- 3#m^jr&$^j^ ffimffimmiz&\,*Tw i 

n t 1 0B^m» fiP^^J^MP^lt# ; SE'r§jSii^^-T-^>§ 
^ftbT, c/EBP aRtKPPARri£^£«Jt-£;i£T> Helfi 
^^^WlMi-^ (##M18#I) o Sk±£V, GSK-3lfi*$i| 

\zmmfemizm$}teMm£.VTMw-znz>o 

j3 #^^>«G S K- 3 tioT'J >$Mfc£*U ^nftV-At 
#HfO o J^JicD GSK-3P1^^J^, JI£^<E>$&imW$)& 
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^£>, GSK- 3 iS^BfNF k BOStt&jEJCWfljfrs d 
S«$nT^5 o NFkBII $c#<©&;»] 

»te^*TSffll&Jfc4£tt£fi'oT^S. £A_hO S > GSK- 3 PIS 

^©5S51£tJPffflTS#ftfc«V>T^<5o &±©££}&>&, GSK-3PJ. 

g s k - 3 ia#?stt^wr^ ^tsasnTv^ftRtiTtt, 

/W ^-7;I/t^. £"> (hymenialdis ine) 

f^;^2 3&tmffi : :*:itn#M) , 5 F§t## (itttXf 

2 4#JH) , KVU> (Paul lone) mW>fo (##fJ\£ifc2 5 R 

ftWXmi 3&m) > t?n-;i/-2, 5--^^>«l»# (GMffXilft l 4 

Rtf> ttfPXlttl 5#fl&) , S?75/- 1, 2, 4-hUr!/-Jl/-* 
;V#>I£ff3g#: (#f«i&l 6#JR) , (ttWXttl 7 

0M) , — Sftttlfi**!! (#fF^:Ml8#M) , -f>5V;H£> (ind 
i r u b i n e) fl£## (flrWXltt 1 9#H) , #;V#3r1*5 
(#fF:£iifc2 0#KSO . ^y^Hlfi^^J (TOt2 1#I) , 2, 4 
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-i?r^ ;?-7^~-)vmmw mwxwt2 2mm) , ^t^7Vu^> 
i?*>mm>ft m$?xtsk2 3#m) , ^mmr^^mm^ mftjcM2 

4#M) &£^$g£2*lT^3o 

##fF3£iR 1 : h u>x • << y • n-f • i7--rx>x (T r e 

nds Biochem. Sc i. ) , 19 9 1^, 1 6t, p. 1 
7 7 

(Eur. J. Biochem. ),, 1 9 8 0^, 1 0 7i, p. 
5 19 

##ffF;£itK3 : 1%^ •Xtr^'tDl • i?^ — 1r)V (Biochem. J . ) 

(^ =£UvO ,1 9 9 3¥, 2 9 4#, p. 6 2 5 
#3#fF;£ftR4 : /\*-f rT^*^ • — (Biochem. J . ) 

W^UX) , 19 9.4^, 3 0 3#, p. 2 1 

5 : A*-r^-Jra^;U- — (Biochem. J . ) 

W^iJX) , 1 9 9 4^, 3 0 3t, p. 27 
##ffF;£iSfc6 : ^7H-t^-X (Diabetes) (7* 
MB), 2 0 0 0^, 49t, p. 263 

^ • t^fi>^ • ^ • • it'ff*; H • • • 7^U# 

(Proc. Natl. Acad. Sci.) (7*U#^a), 
1 9 9 6^, 9 3#, P. 1 0 2 2 8 

#^^i8 : y°aiy-^4 >ff • *7 • j-z/Bj-)V • 7#^S- • :t 
^ • ij--rx>X • Or? • 5> • 3.1- ' r T-y H • Xr<7 • • 7^ U A 
(Proc. Natl. Acad. Sci.) (7* U fc^jftg) , 
1997 9 4i, p. 966 0 

##ffF:£iSfc9 : ?^ 7^f^- X (Diabetes) (7^ U 

, 1 9 9 9^, 48t, p. 1662 
##ffF:£SR 1 0 : ^D^-f^f >^ • ' 1-->31-)^ ' 7#-x$- • 
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# (P r o c . Natl. Acad. Sci.) (7* U X&M 
I) , 1 9 9 6^, 93#, p. 8 4 5 5 

tEftftycMl 1 : AW *U*?13)V- hU-X - X.U^>h • U +r- 5f (B 
iol. Trace Elements Res.), 1 9 9 7^, 
6 0t, P. 13 1 

4¥%fW3tWl 12 : • ra-DAVDy* (Acta Neuro 

pathol. ) , 2 0 0 2$, 10 3 #, p. 91 

3 : - *7 • U- ( J . N 

eurochem. ), 2 0 0 1^, 7 7i, p. 94 
^ttflvSCfft 1 4 : X^XA*- h • ^tf-^-> • 3*> * 77-T3t7lf 
— (Expert Opin. Pharmacother.), 19 
9 9^, 1#, p. 121 

*#^il 5 : yo^-T^f >tf • • jri/a*r)V - 7#xS- • 
it? • ^i>^ ♦ • 5? • Wfy H • * • 7* U 

#(Proc. Natl. Acad. Sci.) (7 * U #-6^ 
H), 1 9 9 8^, 9 5t, p. 2642 

##fF^tm 1 6 : W-l-JV • • -a-D^r^X h U- (J. N 
eurochem.), 2 0 0 1 $, 7 7t, p. 94 
##fF^:Ml 7 :^<X>X (Science) , 2 0 0 0 $, 289 
p. 9 5 0 

#4#fF^:Ml 8 : >>^ — ~r)V-*7' rt^ytU'ViDV'tr^Ts hU-(J. 
Biol. Chem), 2 0 0 2$, 2 7 7#, p. 3 0 9 9 8 
^^Xfl 9 :X>#-^t-tJV (EMBO J.), 1 9 9 8$, 
17 m, P. 1371 

flfXffiL 2 0 : -fe;V (Cell), 1 9 9 8^, 9 5t, p. 605 
^ffXl!llt2 l:^ft-(Nature), 2 0 0 0$, 406 
p . 8 6 

##fF:£$R2 2 : 1^X>X (Science) , 1997 $, 275 
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2 3 : ^57hU-- X > K • /H^Dy" (Chm i s t 
ry & Biology), 2 0 0 0^, 7 p. 51 
U2#ffF:£iSfc 2 4:^5Xb'J--7>h , '/HtOJ?- (Chm i s t 
ry & Biology), 2 0 0 0 ^, 7 p. 793 
#4eflF3t*K2 5 : 3 — D t?T> • 3?* — ^ • ' K'f'ttr^X h U 
-(Eur. J. Biochem. ) , 2 0 0 0^, 2 6 71, p. 
5 9 8 3 

#««ftn : mmtemmo l/4 1 7 6 8f/07l/yh 
: Seisin 0 1/6 0 3 7 4^>71/y K 
#^^3 : fflE£&$!ffl9 8/1 6 5 2 8^071-^ 
#^^4 : BI^^WII 9 9/6 5 8 9 7^>7V^h 
#fF^5 : H^^Wmo 0/17184^>71/yh 
: ffl^^^mo 0/1 8 7 5 8^/71/yh 
#W^7 : mm^mmo l/7 0 6 8 3^>7l/^h 

#^^8 : mm'&mmo 1/70729^/071/^ 

#M9 :BrA s Hl0 1 / 7 0 7 2 8^>7l/^h 

^iscim 0 : mmtemmo 1/7072 7-5tA>7i/y h 

#!«iS£l 1 : SI^^^^O l/7 0 7 2 7^>7V7b 
#f«itn 2 : 1^110 l/7 0 7 2 6f/O7k^b 
«MK\£iSJU 3 : ffli^^PSmo 1 /7 0 7 2 5^>7k>; h 

tttfxitti 4 : mmtemmo 0/2192 7^>7^>> h 
#i«iSKi 5 : mm^mmo \ /i ai 1 mnyyvvv 

6 : DI^^^^O 1/0910 s^nyyvv Y 

wwxmi 7 : mmtemmo 1/4420 §^n>yvv v 
#fF^:mi 8 : mm'jkmmo 1/4424 6-^07 w h 

WffJCfflll 9 : mffi'jkMmo 1/3 7 8 1 9^>7W^ 

2 0 : m^mmo 1/42224^/071-^ 
&f{XWi2 1 : mn&mmo 1/49709^/071/^ 

#f^^2 2 : HI^IBfgO 1 / 5 6 5 6 7 #/0 7 V y h 
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Wff3CM2 3 : mntemmo 1/8 5 6 8 5^>7Vy h 
<&&JCffil2 4 : mmteM&O 1/8 1 3 4 5f/t>7l/y h 

*^H^©@^^, GS K- 3 IzMLTMRm-Vfr'Z&tlfcm.Wftm* 

IBiS (I) -vmtEti&mMteVnu [3, 2-d] t!'J5^>l«#, 

x^^©ig#±^^$n^>m^, mntcG s k- 3 ffitFi&te&^-r £ £ 

(1) j£ (I) T^tl&tfPD [3, 2-d] tf U 5^>ijf*#X« 




G 2 — R 4 — R 3 — G 1 

(i) 4>x«u tiifxttitiifsgt, 

5$ (I) ffnfcJu 0> 1, X«2£iSTo 
5£ (I) fA«> giifxacH^gt, • 

5£ (I) 4>G°«, g&Xte#tt}&<£>^>if>> 7^>, ^^-7x>, 
7K^S^ XteNR 10 R 20 (R 10 X.Z$R 20 fe, m—^ l< < X> , 7.K 
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Zmmm^ (-CR'R'-OC) t*t3^e. 7Mgt£^/&t-&, gi& 

£A-C (=0) -O-R 3 , A-C (=0) -R 3 , A-C (=0) - 
NR 30 -R 3 , A-C (=S) -NR 31 -R 3 , A-C (=0) -NR 3 
2_ s (= 0 ) 2 -R 3 , 3gb<teA-S (=0) 2 -R 3 (Dm^,'V^'T 

z>m*m:?c (r 30 ~r 32 «, ^n-en&fifc* tk^m^x^b^u 

3; (I) ^R 3 ^. TIED ~ 5 ) )5^1^ti§rooSSIt. 

i) #^-&^^*r^^-¥ 

T«, 7y*Stf, atf*®^ zfc&S* «J&£ 

*ro>T*>&v>ftSgci a*e> 7©r;p3^-^*, K*3S:6j&>& l 0<DT 

T^TfeSV^** 2 & 7 07^7571, 2 & 8 (DY)l 

6©7;^;vx;i/7^^;H, is*ss8ci7&*£> q<dt)V^-)Vt.)V 
r^-i )vm. ®kM%k. i ^ e> 6 ©7J^^7$ / 
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3) iiX(^tl^t6^ & 1 4©^S^^b7K^S (fiSi 

^nt^Tfei^Mit i 7 ©7;^^^ #^$c6#*£> ioo 

$nTViT ! b^V^gt2^6 7 0 7^1/7 5 71, ^Hifc2^e> 8 <D 
T )VU^--ytl )V^^)V7 ^ 1 J&> & 6 <dt;i^;vx;v*~;1/ 

^mic i 6 ©7;wx^7^-M, j^m^: i ^e. 6 

7,)vyy^-( )vm. ^$tiiii^6©7W7s;x 

she* ass, s.txem^nTv^T'b^v^m^i 6©ji&]!fr8ifiMb* 
^5&5f^e.i«n5io£Ji±0gMT$5. ) 

7^$nf> ^muc^ nmjic-?, a^sif, 7jcms, li^nx^ 
T*>^v^m^ci^e. 7 (dtjv^^^m. mm$fc6fr*> i o©tu— ;w 

^-^•->*. TO7^&9 077^3 + '>1, ^it2^e.7©7^ 
t + v'S, t^Vl, ^tl)!i^6 07M^JI/*^l'^>'S, 

ai$nT^T i b^v^m^2^6 7 ©t->;vs, ^ji/^^v';^*^ ^ 
it 2^6 7 ©7;P3^>'A^^H^ #;wt;t-f ;vs> li^nt 

\,*Tb&^&kmik2fr& 7 ©7J^;V*JI/A : E^JH< T^y*, It 
Tt>AViR**2^6) 7 ©7^75;i« K*»2^6 8 ©T^n^f 

^;^-;i/75;S,^ 1 & 6 ©7jvw;^^75;s, 
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5) SifeXfci#«ifc©&3!S»:l*5 1 o©l&J»*^t:**X (HSi: 
LT«, 7^$ff, iM®^ JI*11C^ 37$If, 7XmS, 

m$k2 *.£> 8 OT^n^^M-jl/TS/S, 1*6 6 ©7iP 

^KW-^75;^ zhu;n, -hns, ^ti^e.607 

;i/^r;W^^S> ^m^C 1 J&>6 6 <D7)V*r)VK)V7 J 1 

) *6^§^6I«Wl^±©fiST^?.. ) 
5£ (I) *R 4 te> TIB1) ~4) *^l«n5 1^0S§^to 
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i) mm^^mrm^ 

yvmm^-^ iiif, %mm^. avmm^* ymm. 

■$nTV^T ! b^v^^^:2^& 7 ©yMJ^iWtt-f^rsyl, 

B^nT^Tfc&V^i^ 1 6 CD 7 Jls^JVT B. /I, fi^^n 

TViTfc&V^iSHfe 2 7 07^I/75/S, &3§St2i&>e> 8 CDTJV 

;s, -hum -bnl, ^mic l 6 odt;1/^;I/^^S, 
^ i 6 o7;^^x;i/7^^;n, mmik 1 6 ©r^^^x^ 
x^r^^S, ^m§£ l 6 <D7)V*)V7B S7,)V* 

7fcms> R^mm^nT^Tfe^^Rmic 1 *<=> 6 cDigj»^^^7jcms 

3) emx«#em©^^ic6^6 i 4co^#^M{b7xms 
ittt, 7 7iif, *$nf, 3^^m^> tk^s, 

^tlTV^T *>&^mmWc. 1*6 7 C0T;i/3^r>'^, j^^^6^6 1 0 CO 
7 0-;^^ ^mt&:7 9 CDT^n^v-^ ^iH$c2*<&7 

cdt^*-*^^ t+vS, &km$k i 6 coT;v^;vx;p^n;w^- 

2 ^ e> 7 cor;vn^>'^;v^— ^jwi^e-nv^ s 

am^nx^T'b^v^m^i^^coecDr^^^T^ys, «$i 
^nT^Tfc&^^i^/^e. 7 ot>-;j/T5 #t^$:2*<5 8 cd 
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y s. s ^hUM, zhnl, ^ii:i^?»6©7M^tS, 
mmm. 1 ft £> 6 ^m^: i *> £> 6 ©t;w^;1/ 

fij&^nT^Tfc&^^ifc: 3 ^ £> 6 <Dmm& 
^^7jcm*. R^S^^tiT^Tfe^v^m^: 1 ft £> 6 <Dj|gl»^^fk7X 

?>^^e>^^n^M^^ i ft*> 4i^tt^tttS(tiis^i/T^ 
7>^ii^> iiif, Jtmnc^ 3t>SM^> tk^s, smsm:^ 

^^g, t^vi, ^it i ^f. 6 ©7;^;vx;v*^j^+>'1, 
$t2:!)^7(D7;v3 ;i i i ^^^n, tDvn*^ )vm. mmznx 

SnT^Tfe&V^SIfc 1 ft*><D 6 07^^7571, fiM£*lT^ 
Tfe^t^it2^67 ©7^75/1, jfcm$k2ft£ 8©7JI/3 + 
^;H-jV75;l,MI 1 ftb 6 ©7MJ^;i/^7^;S, 

- b ij jh, -hDi, mm$k i ft* 6 ©Tii/^r^^^-s, ^m^ci^ 

s> 6 odt^^^x;!/^^ n;n, &t&& 1 ft £ 6 ©yj^jw;!/*^^ 
s>x;i/7 t^-i )v&,mmwt ift*>6 ©7;v*jv7s;xjw^;h, 

^e.i«ti^i^a±oiiit^5. ) 

5$ (I) t>G 2 fi, tK*®^. -C (=0) -OH, -C (=0) - 
NH-OH, -S (=0) 2 -OH, X«5-fh7^U;H^St. ] 

(2) A^S*©^ ***T, (l) fcf3*fc<Z>lf nn [3, 2-d3 tfU 

(3) G^t-CR'R 2 - (R 1 RtXR 2 tt±BBje«ltl^i:T»S. ) T* 
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g$n§2ftCDST^§, (2) IZUM(D¥UU [3, 2-d] tf U S 

(4) G°*«- C R 1 R 2 -T^£n& 2#©XT& D , R 1 RtfR 2 

4 ©JBlfrfcJMb****?***^ ifc^teR 1 £ R 2 UTR 
(2) £f3*c<DtfnD [3, 2-d] KU5S?>Ri#Xtt*©IS*± 

(5) G 0 ^-CR 1 R 2 -"eS*n5 2ffi©i7?*0, R l Rt*R***, 

i^SV^C^tTR^R^^UTV^Rilf^^lC^^n^ 
n/Oi§Mt5, (2) fc|B«©t!ap [3, 2-d] tfU^^> 

(6) G°^-cR 1 R 2 -TS^n^>2ffi©s-eabD, R^tusnt 

(2) KiaB«©b!DD [3, 2-d] tfU S5?>»S#X« 

(7) G°^-CR 1 R 2 -Tg$n§2«(DS?^^ R 1 ^/^^? 
^Dl^R 2 ^*i^t^§> (2) teflEttOtfnD [3, 2-d] 

(8) G°^-CR 1 R 2 -^$n§2i€ltS0, R^tfR 2 *** 
fcpWV^-r&^^XteR 1 i:R 2 iM^lCi^UTR 1 tR 2 ^ 
l/TVi5^I : fi*fc>'^DypA>SS^t5, (2) fclBIK© 
tfDD [3, 2-d] t!U SS^Si^ttXK^OB^tt&SnSJfi, 

(9) G°^ttm^nTV^Tfe^:V^>if>, 75>* ^^-^a:>, tf 

flB<Dg£ilcb, G°, (CH 2 ) „, A, - <CH 2 ) 2 -, MtffctfOD 

& i 2«Hp^6fe*-ats:*ffl*»ja*r*, (2) icmoeoo [3, 



WO 03/070730 



PCT/JP03/01978 



16 

2-d] tf u ^iP>mm^^(Dm^±^^ti^m.. 

(10) G°**g$l£nT^T ; &&V^>1f >T&£ 2ti5X£^b> G°> 
(CH 2 ) n , A, - (CH 2 ) 2 -. t^HPDHU5^>i©tfn- 

3t£^J&ir<5, (2) \Z$m<D\duu [3, 2-d] t!U ^>>>lff**# 

(11) C^tio^^t^, :7^>> ^rt:7x>\ tfa-;K -fv 

,>^, D ^>^ >,Xte^# n^\^r-y->© 2ffi(D^^^b, 
G<\ (CH 2 ) n > A, - (CH 2 ) 2 -, M^fctfOOtrU^^>^(D 

(2) icfB*CDt!nn [3, 2-d] tf U a 5? >SfS#Xte^-<zm^± 

(1 2) G°^lt$nTViT i b^VW Vt^t7-;V© 2«0IS^ 
U, G<\ (CH 2 ) n . A, - (CH 2 ) a -, t^tlfPaIf'j$^> 

©-^^«^^^^-T^> (2) ^IB^^tToa [3, 2-d] tfU=- 
z? > ^#X (D E# ±f^ £ ti £ 

d3) r 3 ^> e^^nTv^Tfe^v^^fc 5 * e> 1 o ommmMjiM 
mt7kmM,w&z nx^x &^mm$k 5 * e> 8 £>j©st5S;£Hb7]tms> 

^>s*e>M^n^m^^ 1 *e>4{0#^-r^.o) o2i©st^5, (2) 

(12) (D^Tn*(CfB«c©t!Dn [3, 2-d] t£U5 5>>»S 
(14) R 3 ^> M^^tlTViTfe^V^^^* (^ft^mstnc^ s 
3. ) ©2§0lTfe§, (2) *S (1 2) ©^i*n*KliB«©tfP 

o [3, 2-d] tfu *$>>«s#x«^©ES^Jt#££ft*ift* 
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(15) A-G 1 -!* 8 ^ A-C (=0) -NH-R 3 , A- C (=S) 
-NH-R 3 , XteA-C (=0) -NH-S (=0) 2 -R 3 (Dm^.X 

m&mm, mmtstix^x^&^mmwusfrz i.oo^mmm^m 
x\$wmznx^x%&^mmmm mmzmmmj-. mmm^> 

2iolTii5§, (2) #6 (12) ©^Tti^iclBmotfan [3, 

2-d] tfu $^>ii#x^omiF§$n§t, 

(1 6) A-G x -R 3 /^ A-C (=0) -NH-R 3 , XteA-C ( = 
S) -NH-R 3 0^T^t§I^L, 5_^R 3 ^\ M^tlX^ 
Tfe&V^Slic 1 1 0 ©BiJK^^{b7KmS, fim$tlTViT%^Vi 
^*» 3 55^6. 8 0flB»5££Mfc7K*«, Sift $ tlT fe & V^jK** 6 & 

*6 4fl^tt5. ) ©2ft©St*§, (2) j&>£> (1 2) <DViTn 

fr\zmm<D\±nu [3, 2-d] tf u sz*?>mmfox.\'Z j t<Dm&±tt&. 

(17) A-G l -R 8 #, A-C ( = 0) -NH-R 3 ©fST^t 

Jlf^S&3«V&jlt£n£M : ?£ l *>6 4fitft§. ) ©2flJ©g 
(2) ^6 (12) co^*rn^te:8a«fe©trnn [3, 2-d] 

(18) A-G^R 8 **, A-C (=0) -NH- R 3 O^iCT^'&'f" 
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(2) (12) <D^Tn*fC|3it©t!nn [3, 2-d] tfU^v 5 

(19) A-G^R 3 ^, A-C (=0) -NH-R 3 0f^T^t 

m^, giff, Rrjgff i f* p,^5i*^i«n50f* i 4 
i^it§. ) © 2#<d^t&&, (2) (12) ©^-rn^jcsa 

«©tfDD [3, 2-d] tfU ^^>MS#:X« j e©Eg#±fF^$n^) 

(20) A-G^R 3 /^, A-C (=0) -R 3 , A-C (=0) -N 
H-R 3 , XteA-C (=S) -NH-R 3 ©fM^ISil, 
I^G 2 ^ - C (=0) -OH, -C ( = 0) -NH-OH, -S ( = 
O) 2 -OH, Rtf5 -rh^yUMO^fn^W, (2) frS 

(19) ©V^rn*>tdlB«©t!no [3, 2-d] bf'J5^>R»#X 

(2 1) A-G 1 -!* 8 **, A-C (=0) -R 3 , A-C (=0) -N 
H-R 3 , XteA-C (=S) -NH-R 3 Of^T^t5S$^b, 
J.^>G 2 ^-C (=0) -OH^St, (2) (19) (D^~?nfr 

[3, 2-d] tru 5^>ii#x^©g#±^$ 

t"l<5l|[, 

(22) A-G^R 3 ^, A-C (=0) -NH- R 3 ©f iCTiS^t 
£^£^b, iOlOG 2 ^-C (=0) -OH, -C (=0) -NH 

-oh, -s (=o) 2 -oH, -T- h )vm<o^~?nfr& 

m~? (2) *S (19) <D^Tn*McfB«Sc©fc!nn [3, 2-d] tru 

(2 3) A-G^R 3 ^, A-C (=0) -NH-R 3 CfS^t 
B.^G 2 ^-C (=0) -OH^gf, (2) (19) 
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©v>*rn*>K:Ba*©i;nn [3, 2 - d] try ^ vymmftjuttam 

(2 4) — G 1 — £ri£t/> JLOR 3 ^, «&SftTV>Tfc.&^Ifc 

itl)5^4©7^n + i/I, «ffe$nT.V>Tfe£^&5&#7j&>& 1 0 
07x-;i/7;i/3^i/I, *Jfe£nTV>T*>&V*EHfc8t6 1 0 ©T 

(2) tfvg (12) ©ViTtl^fc|H«c©t!nD [3, 2 - d ] tf 

u $^>ff»#x«-e©E^±tt : # , sn'5«, 

(2 5) -G 1 l^R 3 ^gi§tlT^Tfe^l^i 

He i ^f.4©7;i/3^^itfil$^c^it2^6 4 ©x;i/# >^© 

2iOSt*5, (2) (12) ©HfttjfrfctBtt© fcfO n [3, 

2-d] tf U 5^>»*#:JU**©E#±tf£<*ft5:&, 
(2 6) -G 1 -^^^^ J^R 3 ^\ &3fc|fc7 3&>E> 1 0 © !7 x 

-)vt)vu *z/mx*wM-zs nfrmmm. 2 ^ 5 4 ©t;i/# >mv> 2 ^©^ 

T&S, (2) j&>6> (12) ©ViTn^fcfB«©t?DO [3, 2-d] 

tf u ^> ? >Ki^^x«^-©E#±ft : ^$n^^, 

(2 7) — G 1 -^#S^§iL, &^R 3 ^\ ff^tlt^Tfe^^I 

3+i/ltgi$nfc^t2 ^6 4©t;1/*>^© 2ti5©«T&&, 

(2) (12) ©HfftjfotCfB*© tfP n [3, 2-d] tfU^v 5 

>Bf»#Xfc^©E¥±W*2nSift, 

(2 8) — G 1 -^li^^ib, l^R'iJt, Ii^tlT^tfea^7 

x 7 ^^ittis n^^mifc 2 ^ e> 4 ©t;i/* >m© 2 i©its§ > 

(2) ( 1 2 ) -©V>*r*l^fcfE*fc©fc!a a [3, 2-d] tfU^i^ 

(29) -G i -&mm&&&v. jl^r 3 ^\ mm^nx^x^^^ 
>i?)i**rzsmxm&zwtfcm$k 2^5 4 ©r;^ >®© 2 ^©^t 
(2) a>s (12) ©vii*n*MciB*©t!Dn [3, 2-di t? 
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(3 0) - G 1 &mh, —R 3 — fi$ — CH 2 -S^t> 

— R 3 — Cig^tS R 4 (D^^JM^fcl^^-r R 4 ©j^^lg^ 

fc, 7XmM^^^©G 2 ^b< tittHS*ftSlt*»6!i^ l o co^ 

: F*1^6 4fl^tt«. ) © 2ffi<£>*^&&, (2) (1 2) CO 

ftjfrfc:flH*fc©tf pa [3, 2-d] tfU ^ ^>iiftX^OEf 

(3 1) X^^M^7?$.^> (2) rfAS (3 0) <D^*tnfrlZ$Vm.<D 

tfDD [3, 2-d] tf u $z?>mmfcx\z j t<Dm¥±tfr&-2nz>m., 

(3 2) X^HIR^T?**, (2) (3 0) ovi*rn^fcia«© 
trnD [3, 2-d] fcf U ^^>il^#:X«^©m^-hf^$n§m, 
(3 3) G°^-CR'R 2 -Tl^n§ 2«©ST&D, R l fttfR*a«, 

2«3IIC^T&.5, (2) (3 0) ©^fftj&>fctB«©tf an [3, 
2-d] tf U 5^>ii#:X^©g#±^$tl5t, 

(3 4) A^CHSSf, (1) (SfBtoenn [3, 2-d] tf U 5 
^ > SI ^# X te^ CD ES^itt^ £ ft £ ^> 

(3 5) G^-CR^'-T^nS 2flfi©^T&^ R^tfR 2 **, 
1^— ^ b < 0 , 7jc^^^X««^^ b < S^IiO^it 1 S 

1 £R 2 ^^bTV>£^i??0^£*&;:~>^ p^n;i>S§Mt5, 

(34) fdiamotfoo [3, 2-d] tf u$^>»*#xtt-e©is^ 
Jtf^£ft3#L 

(3 6) G°^-CR 1 R 2 -l?i$n§2i©S-e^D, R 1 JkZfR 2 #*» 
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D/\'>l^Mt§, (3 4) KHEifcOtfPD [3, 2-d] fc? U 5 ^ 
(3 7) G°A{-CR 1 R J -tgSn52«©SW), R'Wft, 

< mmm<Di%mWi 1*^4 osg^^^{b7K^^T^ d > r 2 *«* 

(34) fcSB'*©fc!DD [3, 2-d] K'J5$?>»* 

(3 8) G 0 ^-CR 1 R 2 -TS$n^2#©STabD, R 1 ***^^* 
T?&0fi.^R 2 ^7jcmm^-e^^>, (3 4) \zfBm<Oifuu [3, 2- 

(39) G°^-CR 1 R 2 -T^^tl^>2#(D«TfeO> R^tfR 2 ** 
*fc^?JPST?fe«*>, t^ttR^R^^SViH^LTR 1 £R 2 
^bTV^^$g^t*l^>^a^D^>i^MT5, (3 4) 

fciemotfan [3, 2-d] \zv 3L&>mm&x\*&<Dm&±.'ft&z 

(4 0) G 0 ^g^^tlTViT 1 fe^V^>f>, ^^>, 9*$"7x.>* 
2i©S§tt, G°, (CH 2 ) n . A, - (CH 2 ) a -, MtMCfcfn 

nbf u ^^>S0tlD-;Hrt0^I^j;^ili^^«fcoTi 0 

- 1 2mm<D-mj£,mm*Mj&'?z>, (34) [3, 2 

(4 1) G 0 ^fim^nxViT%^^^>if >1?&3 2tiB*£^b, G°> 
(CH 2 ) n . A, - (CH 2 ) *tfteKnnfcrU55»Stai£D- 
^iF^Otiil^i^il^t^oTl 0^6 1 2iiori^i 
$ft£5gj£*rs, (34) ^tam^tfDD [3, 2-d] W*z?>ffim 

(4 2) G 0 7^g$l©^>-tf>> ^^-^x>, tfa— -f y 

G°, (ch 2 ) n , A, - (CH 2 ) 2 -, MtMctfnntfD 5S»at© 
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(34) izmmwuu [3, 2-d] tf u ^ ^>mm^x\t^r(Dm^ 

(4 3) G^Bm^tlT^Tt) JkVW V^-^IJ-!/— 2#<Z)S 
G°, (CH 2 ) n . A, - (CH 2 ) 2 -> M^^tfDOtfU^ 

M^©-^^^S^^-r^>> (3 4) ^IB^^tfDP [3, 2-d] 

(44) (1) *5 (4 3) ©^ftUfcfcBBIftafc? P D [3, 2-d] 

(45) (1) *6 (43) CD.^TnjfcKlffilROtfDP [3, 2-d] 

(46) (1) *5 (43) (D^-ftlfrlZ&mW PP C3, 2-d] 
tf U S^>M«#:X«g^±fi : ^^tl^^^^^I^^fr^> GSK- 
3^M#t§^I©MiX^^ 

(47) itiiBGSK- 3^p-^-r^^s*\ mmm, mmim^m-m. r 

i9 (4 6) ^|3«©^^^X«?-^, 

(48) & (n) -ra^n^tfpp [3, 2-d] \zv $v>mm&. 




(n) 



G 2 — R 4 — R 3 — G 



[5* ( n ) n> A, R 3 , R 4 , G<\ G 1 , Rt£G 2 CD^te, ±12 
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(4 9) X'^IilfXtth^JWn^fJ^M^t + ^ST 
(48) ^|3ife(DtfDD [3, 2-d] tf U a>?>^##-e^^)o 

^ ^ £ ^1 T £ 7c a6 © * & <D m m 

±13^: (i) £&v*TG°te, «mx«#em©^>if >> 

U^^XD 2ffi0SSir^ 1 nSc^te-CR^ 2 - ( R 1 R R 2 

e,4©j!&j»j!iK'(b**iS, x«nr 10 r 20 (R io RtJCR 2o «, m-m 

V < D > TK^m^X^e^^ b < (i^IKD^it 1 to 4 ®|g 

te«*ft7K*****r. ) > ^liR^R^^lV^C^lT, R 1 
tRt&W&VT^&mmm^ (-CR 1 R 2 -OC) 3^6 71 

HNR 10 R 20 Tttfe^. ) Tl^n§2lOi^Ito 

TU, 1, 2-7x^l/>, 1. 3-7x-l^>, 2, 3~:77>SM 

;K 3, 4-:7 9>5M ;K 2, 4-77/"^^ 2, 5-^^>^ 
-f;k, 2, 3-ft7i>^;K 3, 4 -^-a-yx^sMJK 2, 4 
-^jT^cOSM ;K 2, 5-^7x>7-fJK 1, 

<;k i, 3 - tfn-^^-f ;w 2, 3 - tf d-;wsm ;w 3, 4-tf 
p-;i,sm;k 2, 4-kd-;wsm;k 2, 3, 
4 y^-y-y-;i/SM;K 3, 5 --r ysr^u-*/— 4, 

5 --r ytf-^u-y— ^sm;!^ 1. 2— >^n^>^u>. 1, 3-5> 
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zu*\y^vy, l, 2 -yz u^^yvy , l, 3 n^^s^i/ 
\t. 7ymm*. liif, ^iif, symm^. ?mm. *h*y 

fig b < 1 £> 4 (Dlifflj-^^^TKmS, XttNR 1 0 

^R^^S^iC^UT, R 1 £ R 2 d^'p LT^S^^Sf' (-CR 
^te, j2fB5£ (I) ^TbBS: (la). 



[5$ (I a) «f> A, R 1 , R 2 > R 3 , R 4 > G l , G 2 RtfX 

_hi2^: (i) (Dizmtmw&Zo ] 

"r^^n^tfno [3, 2-d] tf u ss?>sM*#&*i~. 




(I a) 



G 2 -R 4 -R 3 -G 
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mm*m-?£.%, i a> s 4 ©ji&j»^Kft7K*»©^j t it 

s-^^;u> t-ttJV. ifx;K i-^n^n;w, 

l-^f-JK X^x;K 1 tfn 

;k 2 -yp £x;k l 2-^^x;v, Rtfs-t/^xjv 

ligf, ji^m^ a^iif> 7xms, ^h^r->s, xh^>«, 

R^tfR"**, NR 10 R 20 (R 10 WR 20 te> IH—^b < te^fc D > 
2^6 5CDT;i/^l/>S^^"To ) ^ttif, R 10 &££R 20 cD#mifc 

1 4(Dm^^it7Km&(Dmthx\^, *^)v, x^;k ^oh;p, 
<yyDt!;i/, ^v^;k s-:/^;k t-^;w 2-^ 

n^x;w 2 2 - t£x;w 2-:/^x 

;K Rtf3 -^f-^i^WenS. R 10 i:R 20 t^lTW$ 
n*S*»2*>6 5.CDT;U^I/>S©^JtbT», 1, 2-Xf l/>> 
1, 3-7u\ZU>. 1, 4-7^V>. 1, 5-^>^W>«^#tf 
6 n^>o R 1 °;&tfR 2 0 1 rt» e> 4 ©lBJ»^Kft**3ERt^R 1 0 

tR 20 t^lTM^n5^$t2^6 5 ©T;l/^rl/>*«, 7 7 
iff, tt;*®^ HiHHC^, 3#*J*^ 7Km*> x h 

t-^h^r^m. t*vs, -hum * 
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n r 1 0 r 2 0 <d& £ b v^j t. bra, r s y Rtfs?* f JV7 ^ y e> 

trnu> ? >, Rtxtf^y >*>j&*#frf &ns. ^^5 3*6 7is 
^7#^-r-5*«> 7 7iif, lis^^' a^mic^ 7kn 

gtfns 1 0£l±©IiSTtl$tlt^T%^^. frfrZ 3 7 * 
R^tfR 2 ©*? SbV^J ^ bTH, 7jc^M^, y>^;i/», X^;VS, 

2i©i$Iti:f, G°, (CH 2 ) „, A, - (CH 2 ) 2 -, M.tf\Z 

tf up try 5S>>st© if a— ;i/fitrt©g*#^:fe<fctf&*l5^fcJ;oT 

Mlim^3£©#jt&^#^J£bT«, 1H, 2H, 3H, 4H, 5 
H, I f ] 1. 4 -^Tif^Wt: Knxtf 1H, 2H, 3H, 

4H, 5H, 6H, 1>V Cf] 1, 4-i?Tif^;Vb KDt'». 1 

H, 2H, 3H, 4H, 5H-ft7x; [2, 3-f] 1, 4 - "$?7 
i£tf>> 1H, 2H, 3H, 4H, [2, 3-f] 1. 4 
-i^T-iftf>. 1H, 2H, 3H, 4H, 5 H - tf D a [2, 3-f] 

I, 4 -^Tiflf 4H, 5H, 6 H, 7H, 8H-'fVt*t^n 
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[5, 4-f] 1, 4-^THtfkf>, 2, [5, 3, 

1] ^7>x*-l (ID , 7, 9-h'JXX 2, 5-i^Tlf-lO 
-f7k^D [5, 2, 1] ^#-1 (9) , 7-> ? X>, 2, 5- 
VT*r- 1 0 -t^rtb'i/^ D [5, 2, 1] 5**— 1 (9) , 7 - S> 
X>, 2 , 5, 10-hU Tif fc*^# n [ 5 , 2 , 1 ] 5**- 1(9), 
7-> ? X>> 2, 5-i?T4f\*zs9U [5, 4, 0] ^7>^*>> 2, 
5-y7iftf->^n [5, 3, 0] >, 1 H, 2H, 3H, 4H, 
5H, 6H-^>^/ [f] 7f^kHat'>>, 1H, 2H, 3 H, 
4H, 5H-^>y [e] 7if^kHPXt:>, 4H, 5H, 6H, 
7H, 8H, 3^:7x/ [3, 2-e] Ti£tf>, 4H, 5 H, 6 H, 
7H, 8H, 77/[3, 2-e] Tiftf>, 3 - Tlf- 1 0 -^T tf 
[5, 2, "l] 5 s *- 1 (9) , 7-^X>, 3-Tif- 1 0- 
HT*Wi'9U [5, 2, 1] 5r#- 1 (9) , 7-S>X>, 3-71f 
tf^D [5, 4, 0] £>:r#>, [5, 3, 0] 

±ib^ (i) ©tfDD [3, 2-d] w s.v>mmmz. tib* (i 

b) 




(I b) 



G 2 — R 4 — R 3 -G 



[5* (I b) 4>, n. A, R 3 , R 4 , G°, G 1 , RtfG 2 <D^m\t, ± 

IBs* (i) ] 

RtTFIBS; ( I c) 
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G 2 -R 4 -R 3 -G 1 

V 

[j(Ic) n. A, R 3 . R 4 , G°, G 1 , RrJG 2 ©ti«, _fc 

IBs*; (i) ©jea^i^c-c^^o ] 

-ngsnstrnn [3, 2-di tf u =iz?>mm&&m~r. $p*uux 
s-r^^ ±ib^: (i) ©tfnn [3, 2-d] w =ii?>mmmz. 

T!E5£ (Id) 




(I d) 



[3£ (I d) 4u A, R 3 , R 4 > G°, G 1 , G 2 WX0^iH, ±12 
j£ ( I ) Otit^CT^So ] 

^whdu [3, 2-d] tru s.z?>mm&&mi<. n^i^s 

-Ti:^, TfE:£ ( I e) 
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(I e) 



G 2 -R 4 -R 3 -G 



[5£ (I e) A, R 3 , R 4 > G\ G 1 % G 2 Rtf X (D^«ite> ±fB 
^ (I) (D^«l«hfRlCT25?)o ] 

T'i^nsHDP [3, 2-d] lfU5^>lIMtU, ntf2&mi 
TIB^: (If) 



[5* (I f) A> R 3 , R 4 , G°, G 1 , G 2 RtfX<D£fite, -hIB 
5fc (I) (D^^i:|pICTfe^o ] 

T ^n?.Haa [3, 2-d] ey3s»*##**-r. »*b^n 

1 T&£o 
MIH^STri:^ TIBiS (I g) 




(I f) 



G 2 -R 4 -R 3 -G 
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(i g) 



[5* (I g) n> R 3 , R\ G\ G 1 , G 2 &tfXGD^«tex _hfH 
5£ (I) <Dfem£mC~?$>Z>o ] 

T^^n^tfnD [3, 2-d] tf'J^^>it*^t. AKHS 

*ttt, TIE5S; ( I h) 




(I h) 



[5S (I h) 4>, n, R 3 , R 4 , G°, G 1 , G 2 RtKX0)^*«> -tlB 
a (I) ©5£«i:PIDTf*S. ] 

Tt^SHDD [3, 2-d] K'J5J?>R*#^t. $?£bt<*A 

±ib^ (i) K^^iGMt m^^^^-r^^^x^G^t^^-r^ 

A£R 3 ££A-C ( = 0) -O-R 3 , A-C (=0) -R 3 , A-C 
(=0) -NR 30 -R\ A-C (=S) -NR 3I -R 3 . A-C ( = 
O) -NR 32 -S (=0) 2 -R 3 , ^b<«A-S ( = 0) 2 -R 3 <£ 

^Ti^tsss^t, (R 30 ~R 32 «-en^naitJc, tk^m^x 
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G^i^nAiR't^A-C (=0) -NR 30 -R 3 (R 30 te, 

;k <vw^ s-y^;w t-:/^;K 2 -:/D^-;i/, 

-;k 3-^^n;i/> 2-^nif-;k 2 -:7^n;K Rtf3 -:7^x 

;v£a*#wr&ns. R 30 ©^m^ci^e>4©igi»^ J ^>fb7Km*^, £ 5 

i:7yiff, tfHlSJlC^ =£*]BC^ 3-)iIf. 7Xm», ^ h^rv'S, 

x^;k Rtx^otf;wai*«#wf&n, .^t**®^* 1 

G^^t^AtR^iiU-C (=S) -NR 31 -R 3 (R 31 «, 

G'^TSAiR^^A-C (=0) -NR 32 -S (=0) 2 - 

4 ©j!iJte^M'ffc;7K^^©^J tl/TS, JtfB© R 3 0 (DM <h LT^b7c fe<£> 
£ D 6tl§.**5R 32 ©l!fSl/''^Jt^tH zK^JSC^ 

x^;i/, &.t$-7u \d)im&m?*>n. m~Jk&&¥&&2zisit*. 

nAtR 3 t^A-C (=0) -R 3 , A-C (=0) -NH-R 3 > 

ti<(iA-c (=s) -NH-R 3 <Dm&-em&~?z>m-t)mtf sn§. 
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±|B£ (I) fccJ3^TR 3 te, T1B1) ~ 5 ) j^631«n* 1^©S 

i) ^-r^-^ 

Ttt, 7y*fif, tiif, jusbtp, Bvmm?. 7xms> «ms 

$tiTViT ! b^v^^i:2^5 7©7;^^^;wt ; &'f;H,7$/S, 

T^T s b^V^m^2d^e> 7 CD7^75/S, &*gc 2 # 6 8 0)7 )V 

3 * )Vi£~)V7 ^ J i^&6 © r;v^;vx;i/^^;^T ^ 

& i a> £> 6 0)7 )V*)V7.)Vy j ~;vs> ^^ic 1^66 ©t;w^;wx;v 

X)V7 r^^C )Vm, ^tl^e»6©7JWV7$/XM 

mmi*nx^Th&^Mm&3fr*>6 0)mmj5,mk 

3) Bjftxtt#«tfe©&*sfc6j&>& 1 4©^#^^^7j<ms mm&t 
utit 7y$if, ^issnc^ liif, a^stnc^, 7xms, mm 

SftTtr>T*>&v>lfc3ls» 1 7 + &*#6a>5 10© 

o7^^->s, t+vs> mmwLifr*>so)7)v*)v*)Vi£~)v* 

i^nt^t ! bi^^i:2j5^ 7 0)7 )V^)vts jvn^^i 75 y 
ii^nT^Tt)S^^iti^506©7Ji/W5;i< 
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$nTViT"b^ViKS5Sfc2^e> 7 <DTi/)V7=L /S, &kM$k 2 * 6 8 0 
7jl/3^i/*;i/^^^7^yl, lft3Sl!fcl *6 6 <D7)V*)V7.)Vifr~)V 

*)v*~)vm. 7.)v?7 =e^)vm, mmm. 1*6 6 ©7jv^^7 a ;x 
x;i^S, «j*3nTv>Tfc&v>&*3fc3*>& 6 ©fltsta; 

ftt«tft;£nTV*T*>&v>lft*B: 1*56 ©!&J»Klftfl2* 

s»*&»w:n*JK : P& i *64iattt5tiss(iMtutn 
7 9*if, ***f, 3****,'***, sjftsnxt* 

t*>&v>k*8ci *6 7 ©t;i/3^->s, &*8c6*6 i ooru— ;w 

tf^rv'S, ^3§£fc7 *6 9 (D77JV3^^S, ft#ft2*&7©7^ 
g&£tlTV>T&&V^3lt!gC2 *6 7 07^JH, # ;l/#3f ^ 

ii2*5 7©7;i'3^^J^-M, #;w\ ,; e-r;i/S, il^nt 

V*T*>&V>#*3fi8c2*6 7 <D7)\/^-)ViJ)Vn^:^ 7571, 
Tfc&V>£**8c2*6 7 ©75/JV7S/S, &*&2*6 807JVn^ 

->#;i^~;i/7 5 1 *6 6 07^x^*^75/1, 

-hu;n, -bni, mmwcifrz 6 ©r;w^;v^^-s, r*»i* 

6 6 ©T^^X;^^ 1*66 ©T^^x;!/*-^ 

ag,x;W7 r^^^s.ist** 1*66 ©7^^75;x;hk^h, 

Rt^«Jfe^nx^T'ba^K*» 1*66 ©Iglt«sSMb7kiii**6;ft£ 

5) iiX^II^iti*5i o ©IBJfc;8s8Mb7k*& 

UTIi, tilf, ^St^, a^SM^P, 7Km*, Sift 
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^rnmWd 7 if* £ 1 0 ©7x^7^3 + ^1^ w&znx^xh&^m 

n§Efsi)(i^4i^fr5. ) Tii$tifcMi^&4©7;v 

&3*»2 7 ©rS^M"*^*,. t^VS, #S 6 ©7M 

;px;i/*n;i/^-^>-s. ii^ni^tfeS^Mt 2 ^ e> 7 ©7^ 

75;i, mm:Znx^xh&^mm§ti2fr*> 7©7^7^;i, ^ 
*#2 a>s 8 ©7Ji/3^v'*jv#^7$ys, ^iti^e 6 ©t;v 

;i/^;i/^^r^, ^it i ^ 6 6 ©7;i/+j^;i/7^ &*Sci?&> 
&6©7;wpx;^m, x;^/^^ i 6 ©r 
ji/^7^;x;i/*nM < tl^nt^Tfe^v^ii3 
6 (Dmm^^itTKm^, mwk^nx^x^^^m^ne^^ h© 

_hSE^ (I) fc^^TR'^ «tfcX«#«lll©&3St»:3 5&>& 8 ©IB 

ssta:^****s-rt€?, #3s8c3)&>6 8 ©jitsa5£iftfc**a£©0!i£ 

ITtt, ^^D7n/1>, ->^d7^>, ->^o^>^>, '>^d^> 

T->, ->^0;t^>> IfS/^D [2. 2. 1] <\7&>* tf~>^D [2. 
2. 1 ] ^\:/er>, tf>^D [3. 1. 1] ^\^^>^ RtffcT^D [2. 

2. 23 ^-77^>#©2#©s^#^e»n^o *^§R 3 ©^it3^ 

5 8©liSSM*iS©lftU^!)0tLTa, v-7 7D ^>^> > ~> 

#P^>^>, ^^D^\^lT->, >^^D^\4 1 -fe>, 5/ 
^DA^t>> S:^->^n^-^^>S#©^^^5^e> 8 ©J&SI^I&Mfc 
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7 7ii^ assist jistir?, 3^*nf> tksis, *h3r^ X 

;t*~>, 2-^fH>fW'>> l -x^l^h^v-, y^a^a 

&.Zfi2-1-7 h*^m^<Dmm%t6fr Z 1 0 CD7U-M^yl, 
7x.~ ;V7*D lf;V^-^^«OK3!liS: 7 ^£> 9 077^3^5/2, T-fe h 

^it©7MMtXJl/*r:M^ySt^^5^*l 1 ft £ 6 

^y^u;K -fynpujk tf/tn^;K Rtf^-sv-r 

;i/^oD^m^c 2 ^ 6 7 y;vs, *;w^^f^;ps, ^h^v-*;v^x 
ib+y^/j^^K ^p^v^I^x;!/, ^y^n^^AJP 

roc t h^e/^;w^n;i/^(DilMX«^[^^<DT^^ 
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;w^j;i/A^-f ;k n- t -y^^^^A^E-f ;k N-^>f;^JWt : e 

;k N-->^n^>^JPA ,; e'f;v> n- a^v^i^i/A^E-r 

a^e-ok n, N-^^w^ui/A^-nw n-x^;v-n-^^;i/* 
;!/A*:-r;W N, N-^x^l^l/A^E-f ;K R^N, N-s?:/nfc!;i/ 

75;s« x^y^y, ^ntf;i/T5y, -<v:/otf 

^^;pt^7> ^>^;i/T^y. a+^75;> >^ nyn t?;i/T^ 
n:/^;i/X5 '>^D^>fJV75/^ >'^nA*i/;i'75 
/> ^^D^Difj^way, v?^;i/X5/, N-x^;v*^;i/ 
75/, >?x^;i/7^/> N-^fJV^nt:;i/7$/, n-^^mv 

sy, N-xfMvynif;i/75/, 5?^ntf;i/7$y> ^v^a 

^^fi^^D7MMi:75;S<!:^6^§^il: 1 ^ e» 6 <DT;i/^ 
jl/7 5 7tW5 7, y D l^t-iV7S 7, ^>J;V75/, 

^v^u;v75;, Aixu;uT^y, Rtf's^uv -f ^757^©^ 
it2/0^7©7>';v75;i> y h^r>'^;v^x;i/T5 y , xk^~> 

# j^-Jl/7 5/ , Rtft - ^h^'>AMx;i/75y^©^it2^ 
^8©7il/3 + i/*J^^7$;i, /fJ^M^7$7> X^ 

jvx;^x^75;, r/^i/yUi/^x^T^ J , t - ^f^)V7,)V^ 
s^comm$k i ^e> 6 (dt;1/^;ux;i/^x;wt^ /s, x h u 
;wa£» xhas, y^;w^^, x^;]/^*-, ^Dmt, -fy^Dtr 
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JrM, *9-)V7,)V7j x;k x?yi/x;i/y-r x;k ya tf;i/x;i/^^ — 

y^x;K s -^^JlZfry-f x;k t-^Hjl/7^JK 
;vx;i/y x;k Rtx^^ P^>^;ux;i/7-f — ;u^©ia«xtt^(fe!K 

xjk -ryy^ji/yji/^x;!/, s -y^TJi/^xjK t-y^;vx;p 

)V&&W3.5/9 DTMMiXW-Mt^S^S^it 1 £> 6 

i^7$;x;v*-jk ye tf;P75 y *;v#x;k -f 

V yu KJl/7 5 /x;i/*x;K ^i^SyXJ^^JK ^7 7*^7 

$ yxw^Jk s -7*^7$ y x;1/*x;k ^>^;vt^ / 
. >?/f;i/75;xji'*-jk N-i^jv-N-^f^ys y 
3js-;i/, ^i5 : jv75;xjI'$-;k ^7 s atf^7 5/x;i/*^;K ^ 
# pya tf;vr^ y*;i/7fcx;K ^^d^>ws;xm-;k 
^nA^^7^;xjv*njK sot^D7"o tr;vy ^;V7^ y 
*x;ng cd it ix © r ^^sus ^ a ^ ^ n r £ x ^ 

l *>6 6 cars y x;u#x;i/g, 
pyptf;w ^^n7fJK v^p^>^;k r^->^da^->^© 
K*i»3^e. 6 vm&TZ&kikfcmm. mmz^^jv, x^;k t?x;K 

if-;k7°nifjv, i -7n^-Jk 2-7 , n^z;k'fy7 , Dt:;k 
<yyp^-;K i-7"d tfx;K 2-y°Pt!x;K y^;K 'fV^ 

s -y^jw t -y^;i/, i-t't^, 2-y-^x;K 3 - y^ 

x;W 1 -y 1 -7a^-Jk 2-^^-l-7"n^-JK 1 
-^fJP-2-7"D^^K 2-/f;V-2-7°n^;k 1 -y^x 
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i -^>^-;i/, 2-^>7^~ ;i/> 3 -^>-^- jk 4-^>t- 
x;k ^\^r>-;i/, s-^izx 4 3 -^>^x )V, -f v 
2-*^;i/^>^;w Rtf i -x^;i/:/^;i/^©iti£Xte# 

±ib r 3 ©ti©^it 3 * & 8 <Dmm&mk&mM<DWMm<Dfem 
^tbx^m\z^n^r)V^r)^t\^ mx.\** x^;k y 

ntf;k :/^;k ^>^;k ^s^w, t^^'^fv^o 
tf;w <vwk s-^;i/> t-^;K -fv^>f^ **-^> 

ifr^K'fk:**^** e.t»*r. ±iER 3 <z)«mo^^^c3^e> 8©Bg3ii5£ 

^^C 2)5^7 ©T^^^^A't-YJH, ^miC 1*606 07J^;V 
R*ft2*6707'>Jl'75>'S, Sit 3 * S> 6 <9]}gS!i5£ 

SMf, USSIJS^, a^iEf, 7jcmS^ *h*>^ ih^>, yn 

-^h^->> ^>^;v^^->, Ri*s/*a:/ui£;v:a-*$'«©R*a:i 

^e»6 07;i/n^^ ;* h*^;*^ 2-^h3r>'Xh* 

:/3=-u;k -fv^u;k /ti/u;k Rtf-r v/ti/ u Ji/f©^it2 * 
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f})vn=e^()V, n - if - n - ^ f jv* jwtt-f n, n-^x^ 
run-is? uzfn^ji*?- fr^^^f )vm<Dmm$k2frt> i <dt)v 

>?x^;WT^y> N-^^alfJV75;, N-^fMV^ 

y S#©£^£& l 6 <D7)i*)iT=i J S> i-tfau^x;w, t?^ 
^^x;i/, 4 -;*f ;vtf^^^x;i/, tr^UvV, ^a^v* u /#a> 

£• 1 2^^Wr^>^^^C4*e> 6 ©gi^T 5 / h U 7JWn7 
t^V75/S, *JHiP75A Tir^^T^/, ^Dtf^-x;WTa 

.$ti^6 7©7^75/s, ^mM-^^y, x^;wt.;v 
y^oMit i *5 6 ©7jv^^x;v*-jv75 ;s> xbD^ mi£ 

±ie5£ (i) fc&v>TR 3 *\ tixtt#ti©^t6*6i4o 
fjtbTH ^>if>> -r>:r>. -r>^>, ^-^^u>. 1, 2-5? 

kHDt7^l/X 1, 2, 3, 4-f h7kFOt7^V>, 7XV 

^t> h^-k>^o> #^i*i^4>&< tfe imo^mm&^T* 2#© 
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©tLT&'Oif >©2ffi©S/^tf£n, 4$fcl, 3-^oc^1/>Sl 
fj: 1 , 4 - 7 x-l/ UV*. 

R 3 ©, «Jfc©&5!SiS:6 J&>5 1 4©^^#Hfc;7jci|i»©fi$&S£bT 

te, ^fHic^ tiii 1 . umirp, a^ii^ 7jcms. H^n 

— ;u**->** ^^^:7^6> 9077;i/n4v'S, ^mffc2fr£7©y 
->;i/^^->*> t^vs, i *^ 6 6 ©7 j^;^;i/*=jvt^'> 
m.mmznx^T &^mm$k 2 ^ & 7 o?^^,*^**^^ 
^it 2 ^5 7 ©7^3^^^;^^*, ^wt^-nv*, «m^n 
T^Tfe^v^^ic2^e> 7 ©T;v*;v;&;wt i E'f 75;i, a 

tfcS*lTV>Tfc&V>&*& 1 #>&© 6 ©7MJV7SyS. Sm^tlT 
V>Tfe&V>£**ifc2;&>& 7 07'>;i/75yi> «*»2j^6 8©T;l/3 

^#;i/^-;i/T^ /s> mmik i^e> 6 ©y^mr^x^-Ji'Tsy 

S,. -hUM, n hug, ^^ld^eoTWl/ftS, M^^c 

1 & 6 <dt)V*)V*)V7 j 1 6 ©y;i/^;i/7>;p* 

±iB©R 3 ©«m©^m^3^e> 8 ©rest5£ifcte7R*s©Kife£© 

SOtftSO^#Wtl/Ttt, ±S3©R 3 ©ti©^it 3 7> S 8 ©IB 

^R 3 ©«^©^^^C 6^514 ©5Sr#KK^7K*S©*tftS©»* 
U^JtLTH ^^feliC^ JtStlR^ Xh^ 
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^©7JWitt^ySt)!)^)i§^li 1^66 ©7Jk3^yS, 
-HUM, - hnl, *;i/#^ri/;ws, T^/S> ;*5P;vx 

£=y\ -f V7*fiV75;, s-y^^T^/, t-7*f;i/75/, ^> 

^;ux^y\ ^^yJV7 5 y* , ^^f;v7$y, N-ifjMwa 
tf;i/T$ / ^n-^^^^^^t^ y ,n-^^;w- t -W75;, 

^X7 t ;^^75;^©lIXI^K^07M;V<!:75y 

i<h^£&£>£*siilfc i 6 © ; e;x«y7J^;i'75;s> auwt* 

^nt!Mt, ^vyDWt, ttjvtt* ^y^wt, s- 
mwn 1 3^6 6 ©7;i/^;v5 L tS^f^7;v*x^,x?Ji/Xji/*x;K 

^>^;wx;p^n;w, Rr^^^i/X^xji/^^Stifc l e> 6 ©7 

-fv^'J^+y, A*i/u;i/^^->, ^yA'i/U;my, t?n 

5y#;i/#x;PX> 7tw$y, ^nt:«75/, ^'J;P75 
/, ^y7*fu;v7sy, Ai/U;i/Ts-y\ ^tf^-tTV-ni'Tis 

<£>^iti&2^£ 7 ©7yJV75/I, hijyjl/ta/^H, bU^;i/ 
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2 -^n^-jk -rv/ntf;v, -fv^n^-jk l 
-yntfn;i/, 2-:/nb!~jw -fv:/^;K s-V^jv, t 

-y^;i/> i-^—jk 2 -y'^~jv, 3 -:/er-;K 
l -yn^-jk 2 - l -7 p d^-;v> . l 2-yn 
2 - 2 - ^u^-;i/, l-y^^K 2-y^:x;K 

^>^;k -fv^>^Jk *:t^>^;K t -^>^)V, i -^>-r-~ 
;w 2-^>^n;i/, 3-^>^—;k 4 -^>-x~;k ^\+><;k 5 
-A+txjk 4 - 3 -^>^:x;k -fyA^^k 2-*^ 

1 m-s /u-e^T h & ^mm%t 1 a» e> 6 ©jmifr^M^Kfii^^tf &n&o 
cn^cD^T^, ^R 3 oD«m©^m^:6 1 4 (D^mnmitTkmm 
©sts©i;Diifs uvi^jt ittt, 7 yXMT* m.Mw.?. $kmm^> 

0T->JH, ^tl^&6©7JWVXjk*x;H, ^m^C2^B7 
07Jk3^y*;k^^^VS> ^2^f>707^k7$;S, bU 

^atf;k -fy^atfjk ^^;i/> <y^;k s-^^k t-y^- 

£ ITO^t 1 #>6> 7 ®7Jkl + '>S, K*»2^6 7 07^H> 
;k7 5/S, Mt2*^707->;k7^yS, ifcJfcS: 3 rt> 6 6 ©IBS* 

^ ti^, **ec^ a^iif, 7j<ms, Xh + 'X 
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1 d>s 6 cdt;i/3^v-s^ ;* h^;*^;^*^^ 

2A>5 7 ©7^>M, t^vi, ft;^^^*, y. h^ftJi-tfxjK 

x^^a^ ;w N-x^^-N-^^^^^/t^E-r;!/, n, n- 

^Dtf;i/T$/, 'fy^nms;, ^^fjP7s;, N-x^;wy. 

;wT5y*^©K*»i^s 6 /S, l -ifnu^-jK 

tf^^x;K 4 ->*^;nf^^x;i/, tf^u^y, Wt^u; 

(DmMWt 1 fr£> 7 0 7^^75 /l, ^^vx;p*^75/, x?;i/ 
7s;^o^it i 6 ®7J^;i'X;v^x;i'75 ;i> x h ni, 
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^7!/U5?X ^7^77-^ -fVf77 l J^>, 7J1F>. 

9l/U^>> h'J7 7-JK ^7^77-^ t+f-^77-;K ^ h 

ttf7>> fh7kHP77>, 1, 3-my5X 1, 
^tf->, tf U S>>, fc?^v?>\ tf U 5S?>, ML U ^>>>, ^>77 9X 

>, -f>F-;K 1, 2 -^^l/>^^-^v-^>if ^>X-f 5 ^7 

— ;k ^>7f77-;>, ^>x^-^tJ-v-;i/> ^tx -fv^nv 

U 1, 8-7-7f'J^>, 1, 2, 3, 4-fh7kFn^V + y 
U>, ^t7'J>, ^7^itU>, 7U>, y^U^>, Tif^>, 

«nsif§ ia>e> 4m^T^w.mmm<DW^v^miivx\t, 7? 

t!a-;K yt?!^, fcf^/-;K -**^V-)V. f77-Jk 
-fVt^U-7-^, ^Vf77-JK tf^/-;K -f tfU 
S?>, fc!U5 5>>, tf^^>> ^>79 1 *7xX ^>l/ 

7?>, i, 2 -^^i/>^^^->^>if ^>X-f s^y— ;k -f 
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r 3 ©> st^m^m^ g.mm 1 ?. RTsmnm^frbtzzmfrbm 
mmm^. 0kmm=?>, Bvmm^. *mm, si^nx^T^^^ 

ji/7 = ;i, ^ii i ^6 6 ©7;^^x;v^^;P75 / s, -hu;i/ 

^it^s, ^r 3 om.^<omn\zm.nw^, ^m^> ^nmnm^ 
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frbrntenzm?-* 1 *?> 4m-smtz>w.mmm<Dmm&<Dtfr&^^m 
tvxte, 7vmm^, liif, ftiif^ *b*>\ ih^-x :/ 

a^75/, ^^^V75/, N-x^;v/>^;vy s. ^ 
N-^f;^W5A n-^;!/- t - yf;i/7$y, n- 

)vm>(DmmWt 2 ^6 7 ©T >-)l&. *^)\>?-jr. x^;v^, :/atf;u 

;vx;v*h;x;K -r v y n tf ;vx;v#:=jk ^^;vx;i/*x;i/, <y^? 
;1/7ji^x;k s -^^;^x;i/*x;i/, t 

v^u;^^, /ti/'j;vt**>, ^yA'VJjm^, e/tn>r;i> 
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;ti/'j^7^y, R^^rU-y-f 

' t2^f.707^JV75/l, h'J7JVtD^fjH, hU7JktD/ 

yn^-;k ^y^nlf;h -fy^n^K 1-7° 

Dt:^, 2-~7u b?x;u, :/^;k -fy^, s-:/^;k t 

l 2 -:^x;k 3 

^□^-jk 2 l -^n^- ;k 

;u, 2-^^-2-^^!/, i _^-;k 2 -:/^x;k ^> 
<v^>^;k t -^>^;k i -^>5=-x;k 

2 -^>5^-;i/, 3 -^N>^-n;i/, 4 — ^^r^w 5— ^ 
^-fex;w, 4 3 -^>^n;P, -fv^-wk 2-^^;v^ 
>^)v, iSi.ni -jL^)\,7^)im<Dumx\zftmvt^mn%5&* im 

^iti^6 6© ; e;x«^7M;v75/s, ti>vn=E^)V 

^Slifc 1 6 ©7JI/+;PX;^^S, 2frB7 <DT)VU^*/ 

s-75p;k t-y^;K ^>^;k <v^>fJK ^5}-^>^;k t 

CD^*SR1 J^S) 7 ©r;V3^r>/S, Kit2^e.7 07yjH, 
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^n;i/^cD^^i^ 2 ^ e. 7 07Ji/3^y*;^^M^JWt ; &'f;n, 
N-^^^jwtt^fjK n, N-s^^vfcJWt^-f ;w n-x^p;v 
#;wt^-r;K N-x^-N-^^l/^w^-nK n, n-^x^ 

^i^wt^e-f 7$/S. ^?;V75 7 , xwsa 7*nt: 
^7$/, -f y y'u ^^^75;, N-x^;i/^^;^T 

£ 2fi#WT^^^^C4^S 6 0lt75;S, h U 7MD7 

7*fj;v75;, >ry^'j^75;, r^i/'Jjv75/9or 
$l:i55^7CD7^75yi, ^f;vxM^75/, x^;u*;i/ 



WO 03/070730 



PCT/JP03/01978 



49 

;^©^ti)d^6©7;^;^^*^^T5;Sv -hum, 

±IB5£ (I) *c*5^TR 3 fr\ IiX(i#fI©MiiH^iO0 

agMtffc, ^>^>, -rv^>^>, *^>^>, t-^>^>, 2 
^\V^>, 2 -p^;^ 5 i, i-v 5 *^ 

mmwLSfrz i o <D7)is*>m •, x^i/>, ^n^>> 

1 -yr>, 2-7<r>. 2 -**)\,7 1 r>. 1. 

>, 2 4 - p<^;i/- i -^>^>^ i - y \ 

^-fc>\ 2-^\^r-fe>, 3-'\^-fe>, 1, 5 -^\^r+|-> ? X>, 2-^\ 

MtTtf l^>, '/a^>, l-^^>, 3 l - 

3, 3 ->**^;w- i -7^>. i-^y^y. 2-^>^>, 3-^ 

>^>, l-^\^->>, 3-s\*zs>> i-^^;w-3 

-^>^>> 1 - 3 -'\4 1 >'>, 2-^\7 p 5 1 >, 2-3-#^>, 

2-;-X Rtf 2 -T'»^T^>i© 2#©S^#tf StlSo 
rf^^R 3 ©^^ 1 10 ©JIBI»jKK^7K5)l3fe©ff*b^feOi: U 
Ttt, X^>, ^n/\->, ^>^>, ^U->, X? 

l/>, ^n^>, l-y^>, y-fc^l/>\ Rtf:/nfc!>*S£©ifc*lfcl 
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a, 7«;*JSf, m.mm?, a^M^ 7j<ms, ^h^->> 

^l/Jt-^fv', e-7iWt^, 3-7i^D'W+'>, 1 
1 -7x^Hh^>, 1 - ^^-•2-7x-;HH^f'X 
2-^^-2-7x-JHh^r-X 4-7x^7h^^>> 1 - * 9=- 

;V- i -7x-j^aHJPt^^, 2 - l -71-^0^ 

i-^^-2-7x=;^ab;^t*^ i-^^;i/-3- 

7x-JP7o hf;i/^^r->> 3SttK 2 3 -7x-J|/yP If;^* 

>^©&S§i&7j&>& 1 O07x^7J^^^S> 2-7U;i/^ h^i^ 
2- (2-7>JMlh^"X 3- (2-7'JJV) :/D#3^ 4- (2 
-7'J^) ^h^^>, 3-7U^h*'>, 2- (3-^U;U) X h 3r 
3- (3-^U;i/) ^atf*^, 4- (3-7'J^) ^h^5>, 2 
-fl^JM h=^>, 2- ( 2 -^X-JLO Ib^'X 3- (2-^X 

^D^v', 4- (2-fI^H ^h^'>, 
3^>, 2- Xh^>, 3- ( 3 -=PX-;l/) ^n#^r 

i/, 4- (3-?!^) ^F*^, 2- (2 

-tf'ji^;!/) ib^-x 3 - tf u f^s^ 2- 

Ib^>, 4-'t?U^;V^ F3r5", 2 - (4-tf us>;vo Ih^X 2 
-^>FU;M.h + '>, 3 --f > F U F*v-* 2-^>^/77^ 
;*F3=-v^ 3-^>!/75^b*^ 2 -^T % /U;i/^ h^r->, 4 
-f7^/UJl'^h + ^ 5 -^7\7U;i/* F^v^ 2 - ^l^/ U JV* 
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3^ i ^2-t7h + '>SiO^il6^5 10© 

* b^v^^x^, ih^^J^^K yn^y^M 

#;i^x;K s -^h^z/JDV-tf-fr. %.z$t -^b^i^^x;!/^ 
©liX^itOTJ^^itt+yAi^-Mt^&^S^it 

2^e» 7 ©T;vn + ^^;i/^x;i/S. jtui/A^;^ n-*^;I"#;I/ 
a^e-t ;k n-x^i^I/a^-ow n-7*d trji^wt^E-f ;k n- 

N-^^D^j^jW^^Jk N- ->i7 D^>^^*;VA : E-r;!/, N 

-5y^ n^=^>;i/;*j;i'A ; E'i';K n- v-^ n^y^;i^*;i'A ; &-i';i/, n 
-v^ a^a tf;i/^^-;w^;i'A ; &-r;i/>N, n-^^^^^^a^e-t ;k 
n - x^;v - n - * tf )\> ;^ -f ;k n , n - *? x^ ;v a^e ;i/> 
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S _^r^ ;l/T ^y % t-^^;l/T^y, ^>^75A ^ + ^75 

nA^'>;i/7 5 J , d^d tf;vy^;i/T^ / > s^^vr 
T^y> N-/f;Kvyn^7^y, n 

tf;i/Tay, i?-fv^nif^75 7, Mxfj^fJV7 5 /^oifilH 
X[i^fttt07JV + Mt^ft^^ D 7JV+Mi7 $ ^§ 
^itl/!i^6©7;^7^/l> 7tW5A ^Dtf^n;i/T 

5/, ^u^7s;, ^v^u^7^7> ;ti/ij;v75;, 
^75;, xh^^;^x;v7^/, Rtf t -^h*^*;^— 
xj^xji'75 ax^xjv^x;v75;>^x;^xji/75A. 

xl;1/T ^ /!> xh'JM, xbD$, y^^^^-, x^;V^^". 7n 

t-y^;i^3% Rtf-^^;^ fife 

1 6 ©7;^;v5 1 tS^5 1 ;i/x;P7^x;Kxf;^;V7^ 
tf;vx;i/y ^ x:;k -f y 7n \Z)V7>)V7j — ^;vx;i/y-r x: 

)\>yj~)V, ^>fj^ji/7>fxjK R^>^D^>f;vx;V7^x;i/ 
^®itix^K!K©7;i'+;viifevj«5/^n7;^Mtx;i'7^x 

°fc-)V, jl^)V7s)Vt^^)V. 7d e;v;*;i^x:jk -r y y □ tf;i^x;v^ 
x:;k 7?-)V7»)\<~fc—)V. -<y7?;i/x;^x;K s -y^;vx;i/^xi 
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f;v7 5;x;v*^, s?/^7 5 /7jI/*-;k n-x^^-n- 
/fji/75;xW^K ^x?;i/7 5;7;^^K v^n tf;i/T5 

^^JV7$yx^*-Jl/^©IiX^ftt©7JV*M^^«'>^ n 
7HMt75;x;i/*-Mt^6fe5^Sl^ 60757X 
jv^-m, '>^D7"nif;K ^^n^jv, >^n^>^;U, RtX-> 

^ -f >^>, -f 1. 2, 3, 4-fh7kFnt7^l/ 

^^-^x>, tfa-;w tfnu>> tfDU^>, rt^i/-;^ ^^-y- 
r/u>, -f5^/'js?x tr^yu>, tr^yu^>> h 

^>y^7z>, -of-;!/, ^>x<5^/-^ ^>V9- 

7*bHn*;UX -fy*yu>, ^t-^/U>, ^7^itU>, 7'J 

>, ^ , 7^u> ? >, xi£5f^>, ^;u*u>, ^^afcu tr^u^ 
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# U 5?><P<0*S!t«, -i^XUHlt® (HtlfafcMSJK^ tiff, 

mnm¥fr*>fc%w$fr*>M&nz>m¥%: 4ittts. ) til 

1 6 07M;V7^;^ «ife$tLTViT'bav^*ss:2 a> 
e> 7 ©7^75;i^i|[ 1 6 ©7j^jvxjv*-jp7 5;i, 

i a> & 6 odt;!/^;!/^ 1 ^*. mm$k i*&6 07jv+;i/x;wr.jvs, 
t^-t gJ&$*iTt^T*>&^#^$c 6^&u 

^i^$ti/&^cD6 07;^;i'7 5;s, -h'JJH, ^msfc2^e> 
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)v. <yt**y-^ -iv77V—)v. \z?v—)v* -is.yv—jv, 
brra^ tfn'j^x tf^u^>, : &;v*U>^ ^^l/^U tf^ 

fcWJ5>>, ^^k°^^^>> 1, 2, 3, 6-fb7kFnHUS?>, 
^R 3 £bT©g$l©l$3iiifci^S l 0 <Dmffi1fc&Mk7kmg<Dm&& 
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^it2^& 7 07'>JH^it2^5 7 0 7J^J^il'n ; e'<M> 

^m^c i £><£> 6 cdt;1/^;ut^ y ^S§$c2 7 ©7^7^/ 
^fH$t 3 & s 6 ©i&is^:^^7jc*a6, Kit 1*^66 

7"h^^ ^V^b + 'X s-^h^, t-^h^v-, ^>^;i/^^ 

;i/tn7t5 1 iVi, r-fe^K :/nfc!;frx;K y^u;v> -fV^'JJk 

a i/ u ;wRtM vai/'j )vm<Dm.mm. 2 ^ e> 7 ®7e/;n,t+vs, 
*;v*^'>;vs, y> h^>#;i/^x;K x b tfx;i/v 
->:*7;i^x;k ^vt'd^+v'*^-^ ^h4^*i^-iK -f y 

n, N-^y^^-JVA^E-f ;w n-x^^^j^a^-t;!/, N-x^;i/ 
-n- *^)y% frn^ )V, n, N-^x^j^jw^-r;!/, n-7d 

^;v^;vA^:-r;^©^^ic2^e> 7 cDT;v^JV*;wt^< ;vat, x$. 
yg, x^;i/T^y> 7*0^^75/, -ry^ntr^r 

5 y , y^^75 y , N-xfj^wa;, WJi/7$;, n 
-*^:/n ws; , N-/5 i Hy7 , o^V75;, ^n7a 
tf;vT5 y > R^y^D^D tf^j*? 1 ;^^ y 1 a>s 6 <d 

7W75;s, tr^>>x;K 4-y=p;ut:^ 
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^^;I/x;w*^;vt^ y . x5P;i/x;u*x;i/y ^ y , tf;i/7JV 
^-;k75/, i £ 6 ©7;v 

^;i/*^V7$/s, -bni, -hUJH, x^;k :/ 

ntf;i/, -<v:/atf;K ^v^> s-:/^;k %.z$t-7 

HlT^T%^^MI:l^&7 07JVa^>'l, BilbTUT 
^*^C6^& 1 0©7'J-Jl'^^ RtllilT^Tfe^^ii^ 

v-st?^ r 3 e>m.mm. i i o <DmwjiM$kit7Stm&fe, x# 

:/^>\ ^>^>, <v^>^>, ^^>^>^ t-^>^>, 2- 
^^;i/^>^>, 4-y^;i^>#>, i-x^;v^^>, 

_LfB5£ (I) tc:43^TR 4 «> TfBi) ~4) ^ei^i^oi 
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t«> 7^iif, liif, i^gf, B&mm?, 7&n&, ii$ 
ni^i^^i^iti *e> 7 cdt;i/3^$/^, jR*&6 *& i o<dt 

U-^a-^S, «**7*6 9077^^->S, &5iSgc2*&7© 

e*3£»:2*& 7 ©7j^+e/*j^-jvi, ^^a^-tm, mm 
t£tiT^T i b&^ifcm$fc 2*67 ©7WA;pa ,; e^jh;75;s, 

T,^Tfc&<A^iHifc2*5> 7 07^V7 5/1, ^ii[2^6 8©7^ 
3 + ^jl/#-;i/75;S, ^Ife 1*6 6 07J^JVXJ^r.Jl/75 

-hu;n, -fas, s*fti*6 6©7;wfts, fcm 

& 1 *6 6 ©7WXJI/7^^JH, ^^^C 1*6 6©7J^;^;V 

7.)vy r^-( )vm. fcmwt 1 *6 6 o7;w7$ 

3) tt^x«*B«i©^mic6*e, i A<D^mmm^mm (stst 
lth 7^igf, mmmf-, ^mm^, a^ii^ 

•i£ftx^Th&^fikm$k 1 *<o 7 ©T;i/3^r>-^, 6*6100 
7U-;W^>S, ^It7*6 9 07 7;^^^l, ^^iC 2*67 
<DT>s)l#3t^&, t^rVl, ^Sifcl *6 6 <DT)V*r)VX)Vifr~)VJ; 
Ii$nT^T'feS^^t2*6 7 07v';l'S, 

^^nTV^Tfe^v^^^: 2 * e> 7 o)T)V^-)Vti ^n^e^ 75/ 
ii$nT^TfeSv^iici^60 6©7;W75ys> e& 

$tlT^Tfe^0^mic2*5, 7 07y^7>;i, 2 * £> 8 tf> 

7$/s, ^hUJH, - hoi, £i*3p!2£i*£> 6 odt;i/^;v^^-», 
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fcm$t 1 *6 6 07JWXJV7^^M, 1*66 (DT)V*c)V 

mt^mm. ^ii^nt^tfeiv«ti*6 6©)iij»86Kfc*K 
iS^6^-5i^&itfn§io£(±©iilt*5o ) 

siA^ianssfs i *s 4ffl^=£-rs«3fc3ft*<ttife*£ utit 
Tfc&^e*** i *6 7©t;w3^->^, ifc*afc6*6 i ocru- ;v 

^-^->S, *6 9 ©T^;i/^^~>», #*3MBc2*6 7 <DTi/)\s 

#*->m, t^VS, #*ii$:l*6 6 0T)l*FJV7>)VTfr~)V**F-5'&* 

m&-£*ix^Th&^&kmifc2 * 6 7 ®7->m> *;i/^+>';vs 4 ^ 
snT^T"bfiv>R*«: i *6© 6 ©y;i^;vr ^ yi, itifesnTv* 

T ! fe^V^^^:2*6 7 07^75 /X, ^iji$c2*6 8 <£>y;i/:3^ 

nhu;i/S^ - hoi, ^iti)&^6 07;wws, ft*#i* 
6 6 ©T;i/^;i/x;i/^^ ^m, £*3t$c 1*66 ©r;v^;vx;i/^-;i/ 

7.)v*m. ti^nt^TtiS^^ii 3*66 ©j^gt5£#Hb7j<^> 

RtK«t^$nTViTfe^V^^|Sc 1*6 6 ©]|gjfe;^'ffc7}C^g*6&5 

±13^: (I) II^^TR 4 ^ «ifcXtt#«&©&**3*6 8©JIB 
^^^'fbTKmS^^I-t^, **««ffeXtt*Bift©^*»3*6 8© 

ICD^gl: 3*68 ©I^g:j£#Mb7jc3tS©0>J £ btiLfc % © £ m C & 

©**£# 6ns,, 

_tiB5S; (I) K&^TR 4 *, 6*6 1 4© 
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n, <f#fc:i, 2 -y ^—U>iP1ff£V\,*o mWk<DBkm$k6fr*> l 4©^ 

iff, Rtf jftstjg^ & fes^siansifs i s 4«"Mrr 

«t*ai3S©«tbT«» ±m<D-R 3 \z&tfz> 4) tixtt#ii©grt 
j&> e. 4 ft £ <d m t b t ^ u *> © £ n d %> © w & n 

_hff35£ (I) Kl^TG 2 ^ #3*®^ -C (=0) -OH, -C 
(=0) -NH-OH, -S (=0) 2 -OH> &«5-rh5VU;i/ 

-C (=0) -OH, RO?-C (=0) -NH-OH^^f 6fl, 
-C (=0) -OH#W£bl>o 

(I) £43V>T, G 2 -R 4 -R 3 -©0SIV^ 
•^ta^Sfc^afi 1 Sft;^ 1 1 \zm~?o 1 j&> Ste¥5£ ll©i 

jgiS*, 13 # r J «G 2 -R 4 -R 8 -£G 1 £©*S'&8Mfi:&& - r. 
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vny^^l/^i^ (V-G) ^n^iiS#^ET> ^P^rlt 

-g) sr^-r^c: 

(g) <D7??&mm& (w-g) <D^^jvihK^(Dmtvx 
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h 77 )V~*ui£vm. v u / y ft ^ o ^ f JWki 

^;^3rV:=^A£fflV>T> -2Ot:^68Ot:0fiMHT> ia>£> 

(Vl-G) e:^Tfflv^7Kttm*tUT«, mm 

>mmfc (V-G) £#&o u0SS«^^/-;k x^/-;k 2- 
;/DA/-JK ^>if>, h;VX>, Xte^>l/>&£<£>jg^&W«l^ 
JKfc, tpmfo (Vl-G) tTDy-h'JJl't^^t, 0*C*>6 13 
0 X;<DM.mmfflX, 1 2 4^f B 1iifcfcoTl#t§ £ £ fcj; DJlff 

ns©^^^^ 2 5^^?, 8 ox:<DM.mmmT*. 1*524^ 

(V-G) «^H#^7cP©^r^. T/^^-fe, '>U*W7Ai7D? 

g) «mf£o mmtsLMWimmmmtVTte, y±b>, r±h~h 

T5 £tu T-fe h^XteXir hx h VJVfim&V^mtls 

yyntf;i/x^;i/T^>^^©W^^4>, ^tthU^A, U 
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nsns. ^oiis;«2 or^e. 1 o otcsMit, i#>&2 4Bf 

3 ^ e> 1 2R#|HJ i EJ&£fT'5. 

^< bT#Sn§_h|B5S: (I) T^^n^tfDD [3, 2-d] t?u 
5= v^St^te. GSK-3^f^Ift§M^^ GSK-3S 

Z.hifinm-£%>Z> a GSK- 3^ttlflS^J^J:D^^pJti^^aibT 

>h>m. /^-*>v>m. mm.sk) > *hb&iik«&, 

5£ (I) TStSn&tftm [3, 2-d] tf U ^>>>ijfiJi##: 

gp^ttxti #dr> &t> aw, 
est?, ^j©«fttLTft jb-miu 

^aspfi^ai©^, mr, attain 
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mmni, mmm. $utm, frmm. ^mmomm^mfD^^n^m. 

±W3S: (I) T^£n&tfnn [3, 2-d] t? U 5 v >mmWRT* 

oomg/s/Agra§.' i«> &t\ mm, mj&fcavima&o 

HPLC (high performance liquid ch 
roma t pgr a p h y ) frtft ^# 

: Hewl e t— Packard 1100 HPLC 
: C a d e n z a CD-C18 (imt ak tltl) 100X 
4 . 6 mm 

mm : A : H 2 0/7th-h U )V= 9 5/5 
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(0. 05% trifluoroacetic aci) 
B : H 2 0/7ir h~ h UJV=5/9 5 

(0.05% trifluoroacetic acid) 
MM : 1 . 0 mL/m i n 



0- lmin mt&B 10% mm A 90% 

1- 14min mMB 10%^100% }£3&A 90%-*0% 
14-16min 100% mi&A 0% 

immm i ] . . 

tert-W 4- (bFD^->^5;) fcf g U z> 



(4 0 0mL) JSttJCt 5 (2 9. 3 4 g) ^j; 

tfgm^hU^A (3 4. 6 4 g) 1 0 O'CT 7 B#fli^L/ 

1 H — N M R (4 0 0MHz, DMSO-d 6 ) 5 ( p p m) : 1. 46 
(s, 9H) , 2. 2 7 (m, 2 H) , 2. 4 9 (m, 2 H) , 3. 3 
6-3. 52 (m, 4H) , 10. 50 (s, 1 H) . 




t e r t-*7^)l 4 - tf^U 5?S'>iJ)Vtf*F$'7— h<Z)X^/ — )l 
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[###]2] 



tert-W 4- (kFD + H^;) t!^ U > 
h (32. 70g) ®7th-h U ;i/ (250mL) 2 
nn-1, S-^^WS^/'J-^A^D'JF ( 3 0. 9 6 g) £ 
JPtLT, h'JxW5> (5 1mL) §il^20^(tTiTU 
fc. iTtifiT^ <£>fc 3 0#P*m#bfc^ 7 Jc (5 0mL) £flP*.T 

ij-iiLfeo o. i mo i /Lm.m, faftfiknTkmi- h u 

^ATf^bltiMLfc,, il^METfSbT, ^.£J^TTi|&i& 
[###13] 



\d^7z?>- 2 (2 . 0 1 g) <Dz?3r3r1}-> (2 OmL) &<fc 

D?7K (1 OmL) <Dmmz2Mfe<D7\<.mi\:'3-bV'5&7kmWi (1 OmL) 
^iP^T^MT^#L7c 0 ^ViT-^m- t e r t - ^ (5 . 4 5 



o 
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g) <D (5mL) mWi&®^ < VmTVX, £ 
8mmmftlsfeo KJfcm&W\Z7k&&.€. Sixf^5 0mLT2|aIi 

&&mfovut&M tvxmm^m (3. 4ig, wme 8 %) &#fco 

ESI/MS m/e : 201. 2 (M + + H, C 9 H 16 N 2 0 3 ) 

l-^>^-2H, 3H, 4H-^>y [f] 1, 4-^Xiftf> 
- 5 --XXDfxtfL 




^mmmm.T. *?-)v 2- c (2-75/1^) ^>^75y] 

(2 5 Omg) £ h;i/X>--x h^fc Hn^^>©?i 
(1:1, 1 OmL) £, h U * ^JPT^ ~# A ©^t^iS 
% (1 5%, 0. 8mL) & O'CfCTiiTLT 3 Q#IH!IK#bfcgL H 
J&}§^£6 0 t:fcini&bT, 4B#IHJfll#L-fc. HJiS^fc7jc2 OmL, W 
m.^-^)V2 0 mL ^5P^.TWaS^^SSb, tK« &IM»X^;V 2 OmL 

;P= 1:1 — 1:2) fcT**§Sb, Sljgfb'&fl&Sftfc: (2 2 Omg, iR 
$100%) £#7c 0 

ESI/MS m/e: 2 5 3. 4 (M + + H, C 16 H 16 N 2 0) 
. tert-W 5-^h^r->-2H, 3 H, 6H, 7H-1, 4 
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h 3 ct( ° 

H 3 C CH 3 

ter t-^fJl/ 5-^V-l, 4 -^Tlf^;i/t H DXtf>* 
Jl/#+i/7-h0^^Dn^^> (4 0 0mL) ^^fc^ h ^ y )V3ru 
^^thU^^t+Vr-^A ( 3 3. 8 6 g) §»P^.T, g^-e— l& 

m#bfeo &mn&m\z.mnm.m*m± b u (2oomD 

43 it** (lOOmL) £3jn*.T 2 0#IWjl#b:fc&, 7jtJf£R£3cbT 
[###J6] 

tert-W 5 - (yy7/^^l/» -1, 4-i?7if^;p 



tert-^ 5-^h + y-2H, 3H, 6 H, 7H-1, 4 
-v^Tlfif tf>^;i/3^^->^— h £X^/~;i/ (2 0 0mL) <h 

Ml/X> (1 0 OmL) ?n;zh'JJ|/ (3 0. 25g) 

X, MSy'J*m7A^D7h^77^- (^*l7->/I1^X^ 




NC 



CN 
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;i/=5/2) vmmi'^&omfc&'&Zo £©H#£4>»©^x5r 

JH-7JV«bT, efiBftM^itUTiM'&i (7. 3 2 
g , ###1 2 © 3 IgJRsfs 1 9 %) *mf£o 

1 H — N M R (4 0 0MHz, DMSO~d 6 ) <5 (ppm) : 1. 40 
(s, 9H) , 2. 83 (br, 2H) , 3. 4 3 - 3. 5 2 (m, 6 
H) , 9 . 0 6 (b r , 1 H) . 

13 C-NMR (4 0 0MHz, DMSO-d 6 ) ; 5 2 7. 93, 32. 
7 0, 4 1. 8 4, 4 5. 3 7, 4 8. 3 8, 7 9. 4 9, 1 1 5. 3 
5, 116. 9 0, 154. 00, 175. 10. 
ES I/MS m/e : 2 6 3. 4 (M + + H, C 13 H a8 N 4 0 2 ) 
[##0!l7] 

tert-^ 3- (y->77^f V» - tf i?>tl)V#3r 



H 3 C O N^J 

h 3 c Th 3 I 

t e r t -7^)1 3 -sfr^rV lf^7^>*;P^^r5^9 — h ©ffi#: 
(4 0 0mg) ©v^nn^^ (4mL) j^SEfc-r- h 9 ^;|/^-p^^ 
thU^fJl/t^V-'JA (4 7 0mg) £iP*.T> ^i&T— Bfeit#b 
fc. Kffifi^*K:*&*tt&«**^hy #A*»»t (5mL) (5 
mL) £Jn*.T 2 i^bfct, *S&Bfc*bT#*RS&&7Kl«E«V^ 

ifkV, &LHt&m&ik&to iz IT t e r t 3 b*^~ 1 , 

2, 5, 6-fh7tHDt7i?>AM + '>7-h©a# (2 3 0m 

g) ^©a#©x^/-;v (5mD »tn-7P/^h u;i/ (i 
oomg) ^tu^xmmx-m^mwhr^. mm^m&rm^v, mm 
^mm^^t^x 2 iHittmb7i 0 ^fr^fcw*® 



N 




N 
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^feCDlftibTil^tlOfift ( 3 9 5mg) £#fc„ 
E S I /MS m/e : 2 4 9 . 2 (M + + H, C 12 H 16 N 4 0 2 ) 
8 ] 

[l-^>^-2H, 3H, 4H-^>'/ [f] 1, 4-^Xifbf 



##^J 7 It, l-^>yJl/-2H, 3H, 4H-^>7 

[f] 1, 4 -^Tif tf >- 5 (lOOmg) ^fl^ 
m (74mgx iR^62%) ££-/&Lfco 

ESI/MS m/e: 301. 1 (M + + H, C 19 H 16 N 4 ) 
[###19] 

8-7573 - [ (ter t t^y^j^n;H 
-9-->7;-lH, 2H, 4H, 5 H - tf P P [1, 5-f] 1, 4 

NC NH 2 



tert-^ 5- (^v'T/^^l/>) -1, 4-5>71f^;i/ 
hFDXIf>*^$/7-h (5. 74g) ©TthzhUJl' (12 
OmL) j&agfc&K-fe^tfA (14. 2 5g) & U ttWt * )V 
(6. 6 9 g) :££fiT?in*.fc», 9 Ott 5B#lffla£#L&. 



NC 





H3C CH3 
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#:§^^y-;^iiUTiffia#^iiibTTO^ (4. 

53g, 2 %) £#fc 0 

1 H — NM R (4 0 0 MHz, DMSO-d 6 ) <5 ( p p m) : 1. 39 
(s, 9H) , 2. 90 (br, 2H) , 3. 52 (m, 4H) , 3. 
7 2 (s, 3H) , 4. 5 5 (m, 2H) , 5. 8 0 (s, 1 H) . 
ES I /MS m/e : 3 3 5. 4 (M + + H, C 16 H 22 N 4 0 4 ) 
[##00 1 0] 

7 -75 J - 2 - C ( t e r t -7^JV) # jVjjTJl/O 

-8-'>7/lfPP [1. 5-a] tf^S?>- 6 -^j;i/^^r'>^— h 




tert-:/^;i/ 3- (^>7;^f I/» - tf ^S? JVtf* 
z/^—b (3 9 5mg) 07tb-h'JJl/ (5mL) U # 

A ( 3 5 Omg) teZZfi^u^mmt^Jl ( 3 2 5mg) %mM.T»to%- 

foWilzfrl 0mL£j)D^TiiXf;i/2 OmLt 2 Eitiitfc. #HJB 

9 Omg) £j£«fKM*liht:t\ Jl©**^©KJtSte:ttfflbfc. 

ESI/MS m/e: 321. 0 (M + + H, C 15 H 20 N 4 O 4 ) 
1 1 ] 

10-7S;-1 l->7;-5-^>yJV-6H, 7H- 
[f] tfDP [1. 5-d] 1. 4 -^7if fc?>- 9 -tDV^* 
->7— htP-£-j$ 




PCT/JP03/01978 



m^mi o tmm\zvx, a 2h, 3h, 4h-^> 

% /[f] 1, 4 tf>- 5 --f u^>] 1 , i->?*;i/ 

^h>JJK60mg) (8 3mg) £#fco 

ESI/MS m/e : 3 7 3. 2 (M + + H ; C 22 H 20 N 4 O 2 ) 

immrn i ] 

t e r t zi^£ik 1 1 -^7; - 4 - ^ V - 3 - b H P - 6 H, 
7H, 9H, 10H-1, 4-^7if^bHnxif / [ 4 , 5' - 
1, 5] bfPP [3, 2-d] hfU 5 8 -fl;l/^'>^~ h (-fb 

^•#>#-^i) 

NC 

N — ' 

H3C CH3 

8-75/3 - [ (tert ^^y^;P^n;v] 

-9-^>7/-lH, 2H, 4H, 5 H - tf n P [1, 5-f] 1, 4 
-^7f^;VtHDXtf>-7-*;i/#^i/7-h (8. 0 6g) \Zft 
M7 5F (7 0mL) & J; hVV&*h*i/\ t <D28%*?; — 

jvmm (4 5mD &mz.T, 9 ox:x'3mmmwvrc 0 Kmrn^^o^ 

tS^b^ (5. 80g, 1K^7 3%) £r#7co 
HP L C^ftP#^= 7 . 7 (min) 

1 H — NM R (4 0 0MHz, DMSO-d 6 ) <5 ( p p m) : 1. 41 
(m, 9H) , 3. 12 (m, 2H) , 3. 6 0 (m, 2H) , 3. 6 
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5 (m, 2 H) , 4. 8 4 (m, 2 H) , 7 . 9 6 ( s , l.H) , 12. 
4 1 (br, 1 H) . 

E S I /MS m/e : 3 3 0 . 2 (M + + H,. C 16 H 19 N 5 0 3 ) 

t e r t - 1 0— >7/-4 - rfr^rV -3-faHPtf'JS^ 

y [4' , 5' -4,. 53 tfDD [2, 1-c] fcf ^ > - 8 - # ;i/ 
h (-fb-B-%#-^ 4 3 4 ) (ft-grfiE 



H 3 C CH 3 ° 

^^;V7 -757-2 - ( (ter t - Jt*V3j)V#~ )W 

-8-v-Tytrnn [1, 5 -a] \±Uz?>- 6 -#;i/:^^>^ — h 



h4^> F©*^/-;^^ (5mL) £2in*-T> 9 0<CT1 2R#H§ 

x^;i/2 omLT 2 m&mistc 0 mmm&&tD"&Tmn&t&7Si-cm&i<, 
m*mn?-hV'y&T*nmism.mi>t£o mm^mmrm^vx, its 
->u^y;v^^A^a^ htf?7j~- mnx.?-)i) xmm.vx, m& 
m footer wtvxmmit&w (so. 6mg) £#fc 0 

1 H — N M R (4 0 0 MHz, D M S O - d 6 ) <5 ( p p m) : 1. 4 
5 (m, 9H) , 3. 84 (t, J = 5. 1, 2 H) , 4. 48 (t, 
J = 5. 1, 2H), 4. 83 (s, 2H) , 7 . 91 (s, 1H), 
11. 8 (brs, 1H) 

ESI/MS m/e : 316. 1 (M + + H, C 15 H 17 N 5 0 3 ) 

immm 3 ] 

9 - t»y- 5 -^>-J)V- 10-bFP-6H, 7H-^>y [f] 
b?U$>V [5* . 4' -2, 3] bfPP [1, 5-dl 1. 4-v^T 




(DUfo (3 1 4mg) H*;VA7 5 F (5mL) *5cttX2 8%^-hU^ 
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if fcf>- 1 3 h UJk 1 7 9 8) 

NC 




^jKS09 2 tra^jcLT, io-7$y-n->7;-5- 

^>v ? ;l/-6H, 7H-^>!/ Cf] tfna [1, 5-d] 1, 4-S? 
HPLC§i^1=9. 7 (min) 

ESI/MS m/e = 3 6 8. 2 (M + + H: C 22 H 17 N 5 0) 

4-t^y-3-bHD-6H, 7H, 8H, 9H, 10H-1, 4 

-^ytf^;pb Hnxtf / [ l ' , 7' - l , 5] .ban [3, 2-d] 

gJJ_§ 1 1 h LL2k (-fb^-^l#-^2 4 9) ; it^it 




t e r t 1 1 -i/T J - 4 -t+V- 3-tFn-6H, 

7H, 9H, 10H-1, 4 -v^T+P^;Ub FaxfcV [4' , 5' - 
1, 5] tfna [3, 2-d] tf U ^ 8 -XUVtf*^?- h (5. 

80g) £ 1 , 4-yW>(100mL) t^/-JK40mL) 
te»M5?3ii:&3&, :0»«K4mol/L*ft:**/l I 
>mm (2 0mL) SJP^.T^MT2^^, ^V^T 6 0 X> T 4 BfPM# 

STTft*i/T, &&mfemt^m tisxmmfc&w cmmm^m) & 

1 H — N M R (4 0 0MHz, DMSO-d 6 ) 6 (ppm) :3. 32 
-3. 55 (m, 6H), 5. 09 (br, 2H), 7. 99 (s, 1 
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H), 9. 92 (br, 2H), 12. 55 (b r , 1H). 
ESI/MS m/e:2 3 0. 3 (M + + H, CnHnN.O) 
[^JS^J5] 

4-t^rV-8- (2, 2, 2 - b'j7Jl/tP7tf;l/) - 3 — b F 
P-6H, 7H. 9H, 10H-1, 4 - g7 if fjjk h KPXtf;[l', 
7' -1, 5] h°PP [3, 2-d] lf'J$^>-l l-^j;^^h'J 
(fc-£#>#-§- 1 2) 

NC N; 




O 

4-t>V-3-kFn-6H, 7H, 8H, 9H, 10H-1, 4 
-^7f^;VkHDXtfy [1' , 7' -1, 5] fcfcm [3, 2-d] 

tfu^> ? > - i i -#;i^x h u;H&m*l: (2. 05g) ®fb7tF 

n^^> (4 0mL) «t:hiJxfJV75> (32mL) *to%-XM 
WVTco ^lcMTh'J7JVtniSi7lc!| (16. 2g) £®o< D 

£ D H# £r 4> * <D * ^ / - ;V £ z? X ^;i/X — t=- JUT* M b HI 1R b 

U 5feCDlUiKH#:t^^iirTefe^@#:^bT^M^'&% ( 1 . 7 5 g, 
iK^7 0 %) ^rttfeo 

1 H — N M R (4 0 0MHz, DMSO-d 6 ) <5 (ppm) :3. 24 
- 3 . 3 2 (m, 2 H) , 3 . 8 4 (m, 2 H) , 3 . 9 3 (m, 2 H) , 
5. 00 (m, 2H), 7. 98 (s, 1H), 12. 48 (s, 1H). 
ESI/MS m/e : 3 2 6. 1 (M + + H, C a 3 H x 0 F 3 N 5 O 2 ) 

immm 6 ] 
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8- [ (4-^^7i^) #jM|xjl/] -4-t^V-3-bH 
□ -6H, 7H, 9H, 10H-1, 4 - z?7 *?^)\>\i F P X fcf / [1 ' , 
7' - 5, l] bfpp [3, 2-d] tf U $ i^>- l l h U 
;v (fc-£#j#^f 5 0) (Dp^ 



4-t + V-3-kFn-6H, 7H, 8 H, 9H, 10H-1, 4 
- 7 If "UP bFPXtfy [ 1 ' , 7 ' -1, 5] HDD [3, 2-d] 
tf U ^ 5>>- 1 1 -#;«X h U;Pmm^ (25mg) ©N, N->>* 

^;i/5js;i/^T5 H/^^na^^>/h'jx?;i'7 5>= 1 o/i 0/ 

(2mL) l^-^^K^^J^D'JI^ (15mg) 
HPLC^iFI=7. 0 (min) 

ESI/MS m/e : 3 8 4. 1 (M + + H, C 19 H 17 N 5 0 2 ) 
[^0117] 

(1 l-'>7/-4-t^V (3-bHP-6H, 7H, 9 H, 10 
H - 1 , 4 -^Tlf^Uh K PXtf / [4 ' , 5 ' - 1 , 5 ] tf PP [ 3 , 

2-d] tf u 8 -<r;i/) ) -N- (4 -^;p:7:cx;io 

tf=fr-frS jf (ik&mm^ 16 1) ©^j% 
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4-t^V-3-hFn-6H, 7H, 8H, 9H, 10H-1, 4 
-^T1f^;Vt KPXhf J [1' , 7' -1, 5] If no [3, 2-d] 
t?U 5S?>- 1 1 - *J|/#^hUMI?t (25mg) ON, N-S?* 

^;i/3j>;i/AT^ K/s?# p >/ h u x^;ux5 >= 1 0 / 1 0/ 

1©^?^ (2mL) £4 -^fJI/7x-M Vv'T^ — h ( 1 3 m g ) 
&#lkb, ^^^Mj£T@*bfeo.^S^^mHPLCT?iltMb, fife 
HPLC§j#NfFI=7. 3 (min) 

1 H — NM R (4 0 0MHz, DMSO-d 6 ) <5 (ppm) :2. 23 
( s , 3 H) , 3 . 15 (m, 2 H) , 3 . 7 4 (m, 2 H) , 3 . 8 
1 (m, 2H) , 4. 91 (m, 2H) , 7. 05 (d, 8. 6Hz, 
2H), 7. 35 (d, 8. 5Hz, 2H), 7. 97 (s, 1H), 
8. 52 (s, 1H), 12. 38 (br, 1H). 
ESI/MS m/e : 3 6 3. 3 (M + + H, C 19 H 18 N 6 0 2 ) 
C^JSM 8 ] 

8- [ (4-^h^>7i^) ^;i/frx;i/] -4-^-^v-3-b 
FP-6H, 7H, 9H, 1 OH-1,4 -z?T*?UVii F PXH7 [ 1 
7' -1, 5] tfPP [3, 2-d] fcfU 5 l-^M^h'J 

;i/ (jb^M#jj 2 3 6) 




PCT/JP03/01978 



4-t^V-3-kHn-6H, 7H, 8 H, 9H, 10H-1, 4 
-S?T1f^;i/t: F nxtf J [1* , 7' -1, 5] tfnp [3, 2-d] 
tfU ^ V>- 1 1 h iJM^I ( 2 5mg) CD N , N- 

^;i/5js;PAT^ F/^^DD/^>/h ijl^75>= 10/10/ 
KDmm (2mL) \Z4 h^fv^^if >7s)Vi£~j\,9 D F (1 
9mg) ^iP^.T^T5l^r B 1t#tfc. SJiSS^fc^^/— JW&iW 

HPLC§i^1=7. 6 (min) 

1 H — NM R (4 0 0MHz, DMSO-d 6 ) 6 ( p p m) : 3. 20 
(m, 2 H) , 3 . 2 5 - 3. 4 3 (m, 4H), 3 . 81 ( s , 3 H) , 

4. 90 (m, 2H) , 7. 10 (d, 9. 0Hz, 2 H) , 7. 70 
(d, 9. 0Hz, 2H), 7. 93 (d, 3. 7 H z , 1H), 12. 

3 8 (b r , 1 H) . 

ESI/MS m/e:4 0 0. 2 (M + + H, C 18 H 17 N 6 0 4 S) 
[£Jfiffl9] 

4-t^V-8-^>^-3-kb'a-6H, 7H, 9 H, 10H 
- 1 , 4 -S?71f^;Hi KPXfcfy [ 1 ' , 7 ' - 1 . 5_J gD_P [3, 
2-d3 bfU^i^>-ll -^Jl/^h'JJV (>fb^#>#^2 5 1) CD 
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t e r t - 7^)V 1 l-5/7;-4-t^V-3-kFn-6H, 
7H, 9H, 10H-1, 4 -^Tlf^^fc FPXt!/ [4' , 5 \ - 
1, 5] trnn [3, 2-d] lfU5^>-8-*JI/#^^7-h (3 
5 5mg) *1. 4 -5? (1 OmL) (1 OmL) 

izmmtE^^ 4m o 1 /Lmt7km/ 1 , 4-^^^-9->»* (lmL) 
^Jn^T^MT 3Nf^^U, Sf,t4mo l/Llft7K$/l, 4- 
>>**1}->*§$L (0. 5mL) iD^.T5^Kt#Ufc. £SJ&iI 

^©^'^/"^tDowex (-OH form) £i£#^4"l£ 

#e>nfc6£.®#^4b'&% (3 0 9mg) ^N, N-^/f 

(5mL) tfh7tFn77> (lOmL) \z»MtS^r, h 
b U (lmL) i^>X7Jl/rfc F ( 2 8 6mg) £i0 3-T 

U^A (2. 2 9g) £§s2jnb, MT2rai#tfc. £££^>X 
7J^kF ( 2 8 6mg) *MXtz.'&, Mt-Sl»bfc. JKDJ^ift 

tetemW^ik^mtL UTilft^t ( 1 9 3mgx W4 5 %) £#fco 
H P L C#J#B#F*1 = 4 . 0 (min) 

ESI/MS m/e:3 2 0. 2 (M + + H, C 18 H 17 N s O) 
[iWJ 10] 

4-^PD-8- (2, 2, 2 - h U 7Jl/tP7tf^) -6H, 7 
H. 9H. 10H-1. 4-y7^hPOXt;y [! ' . 7'-l, 
51 tfPP T3. 2-d] bfl) 5 v ? >- 1 1 -jjM^h'J^g)^ 
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NC 



N. 



N 



CI 



4_^-^y-8- (2, 2, 2-hU7JI/tn7tfJV) - 3 — k F 
P-6H, 7H, 9H, 10H-1, 4 - v^Tif k F n X k / [1', 
7 * -1, 5] k P P [3, 2-d] k U 5 V > - 1 1 - #;V#X F U 
)l (2.-0 2g) ©7th^h'J^ (50mL) mm \ZN, N - 5? * ^ 
;i/TX'J > (0 . 7 5 2 g) t^v-^fcU > (19. 0 3 g) SriO*. 

ti o ox;~e4mmm,wvfro Kmrn^^o^^u^^^mv. mmzm 

J£TW£bfco il^^TT^IUT, 3t<fe@#tfcfti'u-4£j£ bill 
ESI/MS m/e:3 44. 1 (M + + H, C 13 H 9 C 1 F,N s O) 

immmi i] 

4 -^^-^V - 8 - (2, 2, 2-HJ7Jl/tP7tfJV) -3-k 
■ FP-6H.7H. 9H. 10H-1. 4 FPXk7 [ 1 ', 

7' -1, 51 kPP [3. 2-d] kU $ z?>- 1 1 -#;i/^X b U 
;i/ Uk&W&^2 8 0) (£> In fife 



4-^pp-8 - (2, 2, 2-h'J7JVtn7t7 c ik) - 6 H, 7 

H, 9H, 10H-1, 4-^7WtHnxtf7 [1' , 7' -1, 
5] kPP [3, 2-d] H'J5^>-1 l-^J^-F'JJV©!^!: 

I, 4->^*+J-> (4 0mL) t-fV7*P/V -;V (2 0mL) fc» 

(i. 4 2g) Srin^.x8 owsmmmwvrco & 




F 



O 
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®wmfct&t>^T&&mfomk&®£\sTnmik&w (2. 1 9 g , 

HPLCft^«=8. 0 (min) 

1 H — NMR (4 0 0MHz, DMSO-d 6 ) 6 (ppm) : 3. 32 
(m, 2H) , 3. 89 (m, 4H) 5. 70 (m, 2H) , 8. 17 
(s, 1 H) , 13. 78 ( s , 1H). 

E S I /MS m/e: 3 4 2. 1 (M + + H, C n H 10 F 3 N 5 OS) 

immmi 21 

5 -*<>i?)V - 9 -ft^rV -1 0-bFP-6H, 7 H - ^ > V 
[f] fcfU^vV [ 5 ' , 4 ' - 2, 3] bfnp [1, 5-d] 1, 4 

~>?7-trbf >- 1 3 -tpitf- h yjk (iiitg 1799) (p-ar^ 



l£J60»J 1 1 feir^mfiM 1 2 tiSlfclT, 9 -t*V-'5 -^>i? 
JV-10-hHn-6H, 7H-^>!/ [f] t£ U 5 >V [5' , 4' 
-2, 3] fcfPD [1, 5-d] 1, 4 -S^Tif tf >- 1 3 -#;i^X 

HPLCWFI=11. 4 (min) 

ESI /M S m/e = 3 8 4. 2 (M + + H : C 22 H 17 N 5 S) 
13] 

4-5 : t#V-3-bb t P-6H, 7H, 8H, 9 H, 10H-1, 
4 -yy-tf^^b H pxtf / UJ. ■ ZJ -1. 5] tfon [3, 2- 
d] hjUly>-ll -jj/M^X h Ujk (fc^#^t4 1 3) <D*gj& 



NC 
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NH 



4-3^^V-8- (2, 2, 2-hU7JVtD7tfJV) -3-fc 
HD-6H.7H.9H, 1 OH - 1, 4 -S>71f "Ul/b FPXlf/Cl \ 
7' -1, 5] fcfPP C3, 2-d] fcf U S^>- 1 1 -#;t/^— h U 
;i/ (2. 2 6 g) (5 OmL) «2mo 1 / L7> ; E 

-7/.*^ (3 OmL) £#D3_T^MT?4P# P^it^L-, »«£ 

HP L C##B#Fe1= 1 . 5 0 2 (min) 

1 H — N M R (400MHz, DMSO-d 6 ) 6 (ppm) :2. 91 
(br, 4H), 3. 14 (m, 2H), 5. 48 (br, 2H), 7 . 
04 (br, 1H) , 8. 12 (s, 1 H) . 

ES I/MS 111/6:2 4 6. 3 (M + + H, CuHnNjOS) 

immm 1 4] 

8- (7i^J^J^^JH -4-W;-3-bFP-6H, 7 
H, 9H, 10H-1, 4 -z?7*?^)V\i FPXlf; [ 1 * , 7' - 5, 

13 tfpp [3, 2-d] tf u ^ i i -flji/ffr: h y ;w ut&M 

#-S§- 2 9 7 ) (D-gjfc 



4-mV-3-kl«n-6H, 7H, 8H, 9H, 10H-1, 

4 ^;vb p pxtf y [ 1 ' , 7' -1, 5] hpp [3, 2- 

d] lf'J5y>- 1 1 MUV (25mg) ©N, N-^;*^- 

^^VATS. F/^^DD/^>/hijxW5>= 10/10/1 




o 
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(DmW. (2mL) i:^>y-fJ^oU F (13mg) £}jn*-T^}&T 5 
HPLC^ffi=7. 4 (min) 

ESI/MS m/e:3 5 0. 0 (M + + H, C 18 H 15 N 5 OS) 

immm 1 5] 

8- (2 — >7V Tjfe^jk) -4-WV-3-bb'P-6H, 7 
H, 9H, 1QH-1, 4 -^Xlf^Ul/t FPXfcf 7 [1 ' , ?J -1, 
5] fcfPP [3 , 2 - d] b?U $ S?> - 1 1 -ftJWaftx h VJk (it^mm^r 
6 7 6) (P-g-fiE 



4-mv-3-kHD-6H, 7H, 8H, 9H, 10H-1, 
4 ->*T1f^;i/fc FPXtfy [l * , 7'-l, 5]tfPD[3, 2-d] 
t!U5^>-l 1 hU;V (30mg) ON, N-V*^Jlft 

JVA7$F/f'Jl^75>=2/10^ (1. 5mL) (C5>T/ 
mm (2 1 mg) ^iin^T, £ Sfc 1 -X^;i/- 3 - (3 ' -^*5P;i/ 
7i;^Dt!Jl/) F&i&ift (7 Omg) iN-tFD^i/ 

*<>V h U (2 5mg) ®^^DD^^> (lmL) ^^SrJP 

*.T, ItlCT^M^bfco MMII^^y-Jl/ (lmL) ZtiUX. 

HP L C&jtBf H9= 5 . 0 (min) 

ESI/MS m/e: 313. 1 (M + + H, C 14 H 12 N 6 OS) 
[§HM#lll 6] 




N 



N 



O 
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(ll->7/-4-Wy (3-kFP-6H, 7H, 9H, 1 
0H-1, 4 -^Xlf^b FPXtf/ F4' , 5'-l, 5] fcfPP 
[3, 2-d] If U 8 zidJkl ) -N- (4-^f^7x^) 



4-ft*V-3-kHO-6H, 7H, 8H, 9H, 10H-1, 
4 ->?T1f^;Vb HDXtr/ [1* , 7' -1, 5] t?PP [3, 2- 
d] fcf U 5 3?>- 1 1 -#;i^X b (2 5mg) ©N, N-v 5 *^ 

;i/3fc;i/AT5 F/^^nn^^>/bUiW5>=i 0/1 0/1 

(Omm (2mL) ^4 -/^7i-JH Vi^T^ — h (13mg) £ 
ijn^T^i&T 5B#F*Ul#b7c 0 y-;V&lm&TR«S 

HPLC^Nffl=8. 6 (min) 

1 H — N M R (4 0 0MHz, DMSO-d 6 ) 5 (ppm) :2. 22 
(s, 3H) , 3. 2 3 (m, 2 H) , 3. 7 9 (m, 4 H) , 5. 5 
9 (m, 2H) , 7. 05 (d, 8. 6Hz, 2 H) , 7. 33 (d, 
8. 6Hz, 2H) , 8. 14 (d, 3. 6Hz, 1H), 8. 56 (s, 
1H) , 13. 73 (br, 1H) . 

ESI /M S m/e : 3 7 9. 1 (M + + H, C 19 H 18 N 6 OS) 
CHUM 1 7] 

8- (7x-JPXJ^^^) -4-my-3-bHP-6H, 7 

h, 9H, lOH-i, 4 -s?yif^;ni Hpxtfy r 1 ' , 7' - 5, 

1] bfPP [3, 2-d] tf U 5>*> - 1 1 -#;i/#xh ujk 
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4 1 0) <D^J& 




N 



NH 



4-^V-3-kHD-6H, 7H, 8H, 9 H, 10H-1, 
4 -Vr^^)V\L K nxtf J [1' , 7' -1, 5] tfna [3, 2- 
d] fcfU h U;P ( 2 5mg) ON, N-S?*?- 

;V*JVA75 F/^^DD^^Vh'JX5 1 ;V75>=l 0/1 0/1 
(DmW. (2mL) fc^>if>x;i/7jNn;i/^ n U F (16mg) ^JP^T 

m t v xmmfc&m * # tc 0 

HP L C&mmffl= 8 . 7 (min) 

ESI/MS m/e:3 8 6. 1 (M + + H, C 17 H 15 N 5 0 2 S 2 ) 

immm 1 s ] 

3- [ (1 l->7/ - 3-bHQ-6H, 7H, 9 

H,. 10H, - 1 , 4 -i?T1?^)l\=. Haxtfy [4' , 5' -1, 5] 
tfPP [3, 2-d] bfU$^>-8--f;i/) #;i^x;i/T$ 7] ^Jj 

#g£ (^-^#^7 9 2) 



X^;i/ 3-^V'>7^-h^>7X-h (5 8 5mg) iZ4-^^T 
^V-3-kHn-6H, 7H, 8H, 9H, 10H-1, 4-^TIf 
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H PXtf / Cl', 7' - l, 5] bfnn [3, 2-d] 
*J>- 1 1 -ts)V&~ hU;V (500mg) <D N , N - ^ 9-)VH^)V A 
hV'^f on^^>/h "JIfJ|/7$ >- 1 0/1 0/1 
(2 0mL) &in*.T, £mT?5B#ffflj«#bfc. ( 5 m L) 

4-v f ^-^r+^-> (1 5mL) \zmm-£-&> lmo 1 /L 7jc$Kb-?- b U V 
AfrmWL (1 OmL) SrJn^T, ilT^Iiflfc. tt^JlD^TS 

il^iETfSUT, efei^t^itLTgift'&i (6 3 3m 

g, JRJ*7 6 %) £#fc. 

HP L CflU#B£lffl= 6 . 7 (min) 

! H-NMR '(4 0 0 MH z , DMSO-d 6 ) 6 ( p p m) :3. 27 
(m, 2H) , 3. 81 (br, 4H) , 5. 62 (m, 2 H) , 7. 
3 6 ( t , 7 . 8Hz, 1H) , 7 . 5 3 (m, 1 H) , 7 . 7 8 (m, 
1 H) , 8. 09 (s, 1 H) , 8. 15 (s, 1H), 8. 87 (s,. 
1H), 12. 89 (br, 1 H) , 13. 74 (br, 1H). 
ESI /M S m/e:4 0 9. 2 (M + + H, C 19 H 16 N 6 0 3 S) 

immm 1 9] 

N- (3- (N-l:PD»'>ji?Jl/W;P) 7i^) (ll-->7 
y-4-^^-^V (3-bFD-6H, 7H, 9H, 10H-1. 4- 
^Tj^jjKb HPXtf / [4' , 5' -1, 5] trap [3, 2-d] 
tf U $S?>- 8 --r;i/) ) fljVaE^rlfrSF (l^i#^8 4 7) <D&J& 
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O - (Th7kHO-2H-tf7>-2-^;i/) kFP^i/jV75> 
(8 6mg) , 1 -X^;V~ 3 - (3' - V * ^)VT S. / 7 D tf )V) # 
;i/tfiM^ Httt (1 4 Omg) , N-tFD^->^>^h'J77- 
;P (50mg) C (11-V7/-4 -^**V- 3-kF 

D - 6H. 7H, 9H, 1 OH, - 1, 4 - 5? 7 If"** k V s n X tf J [ 4 ' , 
5' -1, 5] tfon [3, 2-d] t!U^^>-8-^» — 
;i/75/] (1 0 0 mg) N-^^fM;VA75 F ( 2 

mL) fc»fl?31ir, h U X?^75 > (0. 3mL) £#n;LT^MT6 

ntc* :ni:l, 4-yWX3mL) tO. lmo 1/Li«<0. 
6mL) ^JP^T^MT^^^#bfeo JxJ&S#£*&fDj&m**:*- MJ 

e6i#«ft^«t^t*ifll^« (2 3mg, *K 

$22%) <Sr#fco 
HPLC#tM=5. 2 (min) 

1 H-NMR(400MHz, DMSO-d 6 ) 5 (ppm) :3. 26 
(br, 2H) , 3. 81 (br, 4H) , 5. 62 (br, 2 H) , 
7 . 3 0 (m, 2 H) , 7 . 6 8 (m, 1 H) , 7 . 8 8 ( s , 1 H) , 
8. 15 (m, 1 H) , 8. 85 ( s , 1H), 11. 14 (s, 1 H) , 
13. 76 (s, 1H) . 

ESI/MS m/e:4 2 4. 3 (M + + H, C 19 H 17 N 7 O a S) 

immm2 o] 
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8-^>^-4-mV-3-hFn-6H, 7H, 9H, 10 
H - 1 , 4 - i?7*f'VV h P □ X tf / [ 1 ' . 7 ' - 1 . 5 ] fcf □ P [ 3 , 

2-d] tfu$s?>-i i-^j;i/^xm;i/ uk&mm^A 1 4) <d& 
ft 



4-mV-3-tFn-6H f 7H, 8H, 9 H, 10H-1, 
4 -i>Tif^;Vb Fnxtf 7 [1' , 7' -1, 5] tfan [3, 2- 
d] £ u a > - 1 i -#;«x b u;w (l- oog) con, n-s>* 

fJl/*;VA7 5 F/^^DO^^>/^h^thU^fJV= 10/5 
/2©»tt (3 4mL) £^ >X7jI/f fc H ^M^X^WVl B#fI83£# 
Lfco f^t h U 7± h^'>^DM b =7^ Y-T Y U ( 1 . 7 4 g) 

tiaO, ^HfiiM^itbTilft^ (1. 27g, JK^9 
2 %) £#fco 

HP L C^I#Npra= 5 . 0 (min) 

ES I /MS m/e : 3 3 6. 4 (M + + H, C 18 H 17 N 5 S) 
[HJfi^ 2 1] 

4- [ (3, 3-^^fJV-3-->7^h^-» *9=-;i/^:fr] - 8 - 
^>^-6H, 7H, 9H. 10H, -1, 4-^7f^JVbHPX 
fc? / [ 1 ' , 7' - 1 , 5] HDD r 3 . 2-d] fcf U 5- > - 1 1 - 
#2kjjx h u ;kp-&j% 




NH 
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8-^>yJl'-4-5 : t^y-3-tFn-6H, 7H, 9H, 10 
H- 1 , 4 -v^Tif^^t: FPXfcfy* [1 ' , 7 ' - 1, 5] fc?PP [3, 
2-d] fcfU55>>-ll -#;i/^x h U;V© (534mg) <D N , N 
-y^f^M7$ F/^h^b Fn77>/h'JxfJl/75>=3 
/2 0/3©»« (2 6mL) ^iillTTO'CIC^t, 2 - 
DD^h + y) X?;i/h'J^fJVy7> (4 2 3 /zL) ^ITtfco £ 

ihLfc. ^$l£MJETWi£U, M&y'J*y;^7A^p-?h^77 

(^+iJ->/»Bfex^;i/=3/i) TiIlT^tfi©itft^li 

tbT^I^i (6 3 7rag> W8 6%) Sifeo 

ES I/MS m/e:4 6 6. 3 (M + + H, C 24 H 31 N 5 OS S i ) 

1 0 8 -^>>?;U- 4 -^rfr^V - 3- t:HD-6H, 7 

H, 9H, 10H-1, 4 -S?y-tf^;i/bi FPXbV [ 1 ' , 7 * -1, 
5] bfpp [3, 2-d] tfU $y>-n -73;i/^x h U jw 
15 0 1) <£>-£r/$ 




4- [ (3, 3 -*J*^)V- 3 -v-^^h^^) -8- 
^>yJl/-6H, 7H, 9H, 10H, -1, 4-$?71f^^t HPI 
try [1' , 7' -1, 5] tfPP [3, 2-d] tfUS5?>-ll- 
7j;i/#x h U;U (8 5mg) 0fh7kHn77> (2mL) 
ifffl^Tt-7 8t(:^t, Uf9AHX ( h U * ^)V=y U )V) T 
SF ( 3 6 5 /iL, 1. 0mol/Lfh7hFO77>M) ^^T 
bfc 0 - 7 8tT?3 0^r B 1Ij*lfcI, ;*5P;P3-^ F (23/iL) § 
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MFIK (3mL) *lPAT2P*W*»bfc.'»iltft«£ET«*b, 3§?S£ 
ftT&H P L CTfit§ £ £ fc «k 0 *3Kt6H#«'fb'&« btilft^ 
^ (30mg, JR*M 6 %) 
HP L C^mm= 5 . 6 (min) 

1 H— NMR (400MHz, DMSO-d 6 ) <5 (ppm) : 1. 57 
(br, 3H) , 3. 0 7 - 4. 3 3 (m, 9 H) , 7. 45 (m, 5 
H), 8. 19 (s, 1 H) , 13. 85 (br, 1H). 
ESI/MS m/e:3 5 0. 2 (M + + H, C 19 H 19 N 5 S) 

immm 23-36 n 

CD, HPLC/Il^^^b^M^^ESI/MSf-^, TIB 

©-fb-a-^^^sfr^^sfs^^^it iT^snxv^, ^ 1 5 

9 (Dfc&WW^&MTo 
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5 % DMSO %:MWk t Vft^^it-a^d 5iiLI:2 5H©phos 
pho — glycogen synthase peptide — 2£ 
M^W. [ 6 # M phospho— glycogen synthas 
e peptide- 2, 20mM ATP, 16mM MOPSit 
m (pH7. 0) , 0. 2mM EDTA, 2 0 mM S^Y^^^^ 
A, 0. UCi [r- 33 P] ATP (Jt?£f£ :^1 1 0TB q /m 
mo 1 ) ] &ffii]mV, $6l:GSK-3 /3B£i?f?i£2 0 At L [ 1 OmU & 

^ 20mM MOPSlff^ (pH7. 0) , 
lmM EDTA, 0.1% #iJ^^l/>7^ l JiH-TJK2 
3 Lauryl Ether ;Br i j 35) , 5% ^'JtD- 

;v, 6. 1% £ hx^y-;n ?tm\z> c £ k «fc t) , 

ymmm.&mtin-r z> z. t\z & os^^it^i*, kjks* 9 o ^ l &m 

ultiScreen PH^l/-h (5U ^Ttt) teft*£lir» 1 0 
OmMU >WtmWiT*VtWVfe e m-?U- hZfamZ^feW:, Micro 
S c i n t - O (Ay* - H /HWl>^t) ^30 /iLM, 

iH^fco Phospho GS Peptide2 te, T y r - 

Arg-Arg-Al a-Al a — V a 1-Pro — Pro-Se r — 
Pro — Ser— Leu — Ser— Arg — Hi s — S e r — S e r — 
Pro-Hi s-Gln-Ser (P) -Glu-Asp-Glu-G 
lu-Glu (E#l#-ff 1 ) T^§. 

dCD^T*»M©'fk'&«b©GSK- smmmmmm. ( i c 50 tt) & 
m%:vfrm$k. fc&mm^ 692 cr> , 731. 732, 735, 

736, 792, 796, 2164 Ofb^tlt I C 50 < 5 0 nM © 
lfi*i£tt£B«>&. it&mm^ 6 9 2 (±) , 6 9 6 (R) , 

734, 836, 10 88, 1090, 1179, 1203, 1290, 
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4 7, 50, 114, 119, 135, 136, 141, 143, 14 

4, 147, 150, 155, 158, 160, 161, 164, 16 

5, 167, 172, 173, 176, 177, 179, 180, 18 
2 , 183, 188, 189, 191, 193, 196, 198, 19 
9, 200, 334, 347, 363, 410, 432, 433, 52 
1 , 6 7 4, 6 8 4, 7 3 9, 7 4 0, 7 4 1 , 7 4 9, 7 5 0, 7 7 
0, 773, 791, 1067, 108 7, 1092, 1094, 11 
02, 1106, 1108, 1110, 1112, 1116, 1118, 
1163, 1177, 1178, 1182, 1234, 1240, 12 
52, 1276, 1279, 1280, 1281, 1282, 1283, 
1288, 1298, 1300, 1304, 1306, 1311, 13 
1 7, 1 7 9 9 <Djk&m\Z 1 |iM^ I C 50 < 1 0 p,M<Dm.Wm®i%W 

mmm 3 6 4] 

fc-sm (mmm 1 ) 5 omg 

?L$S 2 3 Omg 

D^/&Hit>x>^> 8 Omg 

U £ n u U H > 1 1 m g 

Xfy'J^?^^ 1 )^ 5mg 

;m&^U tf-;i/tf n U H>(7^2 o %x^/-;i^?&Ti^ 
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*fgBJi<£>fc?nn [3, 2-d] t? U 5S?>»fJ*#:43<ktf*-©B3fc±fi : 
$$tl*4Ktt, 3$V>GS K- 3|fi^?£'l4£^To f-^T, GSK-3^ 
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l. 5£ (I) TJSSnsKon [3, 2-d] tfU >i?>nm^ 



G 2 -R 4 -R 3 -G 1 

[aS (I) *Xte:, ii^lR^XttSWJK^**^. 
i£ (I) fnfi, 0, 1, X«2£3rr. 
5£ (I) 4«A», giIfX}iCH!£tt. 
5£ (I) 4»G°fciU g^Xte#g$&©^>i£>> 7^>> 

s& d , y^mm^. . mm^ v < mmm<Dmmm i e> 4 ©it flaunt 
ii^xttiift < «^sio^it i # e> 4 ©i&j»K^zK**& 

m-?o ) > ifcVMlR^R^^S^fc^UT. R 1 tR 2 ^UT^ 
■S^iJIf (-CR^^CC) t*(C3^e> 7II$MT5, II 

fc^o ) i?^$n^> 2#©s^s-r« 

5£ (I) f^G'H f^^^Sti^^ X« G 1 ^ig^t 5 A t R 3 t 
£A-C (=0) - O- R 3 , A-C ( = 0) -R 3 , A-C (= O) - 
NR 30 -R 3 , A-C (= S ) -NR 31 -R 3 , A-C (=0) -NR 3 
2 - S (=0) 2 -R 3 , 5gb< «A- S (=0) 2 -R 3 ©^^T^^-T 

sxs^-r. (r 30 ~r 32 «, ^-n^n^AL^, ?j<mM^x«em^b 
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5£ (I) 4>R 3 te, TIB1) ~5) ^Sl^nsi^OSSIt. 

i) ^^uti^? 

nx^x%&^&zm$k i & e> 7<D7;vn^>^ M^ic6^e> i o©r 

•£tlX^Tlb&^8km$fc 2i)}Z7 <D 7 )V*JVtl fr^^^t ;H,7 5 7*, 
gm^nTViTfe^V^^m 1 frZ<D 6 07i^Jl'75;i, ^m^n 

3^i/*Mz;V7$yi ( ^m^: l 6 <z)7Mj^;v*^;i/7$ 

/I, "hUJH, - hul, Mf^ifc 1^5 6 <D7 ^^^^^ 0km 

$kifrp>6 <dt )v*)VX)V7 j -;n, i 6 ©7;^;i/XJk 
tJn-;i/S^ x;1/7 7 ; e-i , M, Mti^5 6©7Ji/+^7 5yx;^ 

i ^sx±<Dms&mx&& 0 ) 
3) iixa^iifi5^nic6^5 i 4 (D^mmm<t7Kmm mmmt 
ixn 7yii^ m.mm^. Mmm^. svmm^. 7xm^ 
•znx^xh&^mmmi 1 *»s 707^3^5/1, ^m^c6^e> 10© 

7'J-^'>S, ^m^7^e» QOT^n^v-^ ^*H£2^S7 

;vs> ^m^2^& 7©7jv3+>'Aj^^s, ^;i/>t^-r;i/S, m 
m^nx^x^^mm^c 2 a>s 7 cDT^^jwt^-f y / 
s> ti$nt^T%^^^it 1 6 ©7^75 mm 
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SnTV>Tt>£V>&ai8c2 3&>5 7 <D7*/)17^ KS&ffc 2 * 5 8 © 

7^3^5/*j^^7 5/l, ^iHifc 1 * 5 6 ©T;v^;i/x;i/*:n;i/ 
7578, -hum ^hnS, Mtl*6 6©7J^;WI, 
^itl^S 6©7JV^X;i/7^M, ^tl^6 6<D7)l*Jl 

7,)v-fc~)vm. x)vy y^z-i Jim, mm%cifrb 6 07W7s;x 
7y^if, Jimic^ a^iif, zkmx, ti^nt^ 

Tfeav^5S» 1 *5 7 07JV^^'>S, K*&6*5 1 0 ©7U-JI/ 
sf*^*, ^i7^69©77jl/3 + ^S, mm&2frt>7 (DTSsJl 

^Tfc&^#iiit§&2*5 7©7;^;WM ; E'fM, 75;s, em 

$nxViT*>AV^*» 1 *5© 6 ©7MJV75/S, ii^HT^ 
Tfc£V>&*»:2*& 7 ©T->;i/T$ y*. &*&2*5 8 <D7)V3* 
>/*^-;V7$/S^it 1*56 07Jk^Jl/XJ^-JV75 
~hU;VS> -hDS, R#ftl^6 6 07M;^t3£, &*8cl* 

5 6 07Wx;i^7^-jH, ^m^c 1*56 ©r;i/^;i/x;p^n;p 
r'e^Jim.mmWL 1*56 ©T;p^;wy ^ y x;i/sf?-;i/«, 

Wti^nt^Tfel^^t 1*5 6 CD|&Jte«K<b7K*S*5^:* 

5) *iftxtt#«ife<z>R**i*5 1 0 ©jfcfl&fc&ttiTjc** (fist 
tut ^ysstisr?, Ensues liif, 3 7$if, tjchs, em 
^ni^tfeiv^it 1*57 07;vn + i/S> msnT^rfci 
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V>E*3fcjfifc 7*510 <D7 x.—)\s7)\'mri/&. tt&£ tlX ^X *> A ^1* 

■n§if§i*p»4itfn. ) T«**nfcjR*«i*>6 4©T;i/ 

3^^I,fi$nT^T%lV^it6^5 1 0 07U-M*->I, 
m*ft2*6707^t*'>S, t^VS, ^il:l*66<D7M 

S> ^;V^^'>;i/S, Kit2^6 7©7JV3^r^J^-JH, 

n^)vm. mwk-2nx^x-h&^m.mwi2 *s 7 07;^;^^/^ 
^fjn, 75;i, fii^nTv^xfe^v^it 1 ^ 5© 6 ®7J^;v 

75/S, gj&£nT^T 5 &&V^ilif&:2*5 7 07^75/1, ^ 

*8fe2 3&>5 8 ©7;V3 + >'5!]Mz;i/75;S, ^mifc 1 *£>. 6 

s> 6 oDT;i/^r;wx;i/*n;i/S. x^t^-OP** #*£8c 1 *e> 6 ©7 

JI/^J1/7$;XJV*^M, S&StlT^Tfc&V^afcffc 3 

*£> 6 ©It^^^ibTK^S, gi$tlT^T>bSV^il:6^& 14® 

5£ (I) *R 4 fct, TIB 1 ) ~4) *6Sttn5iP©S*St. 

1) Mm^^mT^m 

2) gmx«#«:&©K*3£3*5 8<Dlg#^tt;7jcms (gi&S£U 

t», tiif, a^$if, ?xms> fim^ 

nT^Tfe^V^it 1*5 7 07J^^^S, #*Sc6*£ 1 0.<£>7 
U-^^-^v-S, ^it7*&9 07 7JV3 + J/I, ^t2^67 0 

7v'^t^5/S, t^vs, Kit 6 07;v^;vx;^^;vt^ 
urn. wm'znx\,*x%Bktefikm®i2fr*> 1 <ot^)v^ tDv^^-^^ 
i, KStfc 2 * e> 7 ©7j^^r^*j^-jks, ^^A^-f^at, e$i 
$ntvit ! b^v^it2*5 7 07J^j^jwt ; e-i > ;n,7^yi, 
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«&&nT^T , b&V>&5it8c 1 6 0)7 )V^r)V7 =L 71, S^l^tl 

T^Th&^m.m$k2frB 7 07^7 5;i> R*»2d>5 8 ©7^ 
n^'>*M^7$yS> 1^66 ©7M;WJI/*^^75 

ft 1 6 cD7M^x;i/7^f^S, ^pH$c 1^6. 6 

x;v:7 r^-f ^iHici ^e»6 ©7J^Ji/7 5 / vui'* 

utii r^amc-?, ligf, i:iif> a^iif. zKma> si 

£nTV>T*>&V>R3Hfcl J&*5 7©7^3^e/S, K**6^& 10© 
07^^^!, t^Vl, 0*iSigC 1 6 (0T)V^)V7.)V^^)V^ 

^rzsMs fit$nT^Tfe^v^it2^S707^;i/S, #;i^3r^ 
ti^nT^Tfeav^^t i^s©6 07;^;v7 5 ;s, 

T;urn=ir->^;p^n;vT^ /I, m.MWt i*56 ©7;^;vx;^^;i' 

7$;S, -h'JM, zhnl, R#ftl^5 6 07WftS, 

EHfcgci 6 — &*fti a>s 6 ©7;v+^ 

x^^T^e-f ^ti^&607J«75;^ 

4) i^X«#fi0l^i:iMf> fflf, 

7^*1?, nif, aDiif, 7jcms, n&snT^ 
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Tfe&V>E*3S8c 1 7 (D7Jl/n^yS, 6 ^ ?> 1 0O7U — ;U 

Jr^um, t*vi, ^Htfc l 6 o7;^MJi/*-;vt+'>S, 

T s b^V^^^C2 #>e> 7 ©7^7$;$, ast$c2 ^ 6» 8 ©T;i/P^ 

-hujn, -hni, Kltiii^eo?;^^ Kiltie 
e> 6 ©T;u=ir;vx;i/^^ ^s^c 1^56 07;v*jvxj^^jv 

m.*)i>7T =e<i )i>m>mm$k 1 6 ©7j^ji/75;7W^ 

MiSnx^Tfe^^M l 6 (DBtl&^^^TK^S^e)^;^ 

f^5i«n§i^^±©giST$s. .) • 

5£ (I) 4>G 2 te, Tkmm^. -c ( = o) -oh, -c ( = o) - 

NH-OHs -S ( = 0) 2 -OH, Xte 5 h ^/U ^St^To ] 

2. .Atf&mm^&miT. m&<Dffim&imizfzM.<D¥uxn [3, 2- 

2#<Z)S-e^^>, »^<D^ffl^2^iC|B^©tf PP [3, 2-d] 

4. G 0 ^-CR 1 R 2 -Tg$tl5 2iiOXT*D, R 1 R 2 ^ , m 

-mv< y^m^x\^m^nx^x%^mmm 1 #5 4 

<i:R 2 ^M^UT^^^miE^t*^^i7 D^n/OISMt^, if 
*C9^fflm231^|B«©lf PP [3, 2-d] ¥V ^z?>mmfcXteJ£ 

5. G°^-CR 1 R 2 -Tg$tl§2lOST^D, R^XSR 2 ^, m 
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m&<Dmm&2m\zmm.<D¥ on [3, 2-d] tf 

6. G o ^-CR 1 R 2 -ti$n5 2i0l-e$!5, R^B&SnT^ 
T?**, »*cDttffl^2^fcHB*©bfnD [3, 2-d] hfU5S?>8t 

##x © E^-hfF^ £ n§ 

7. G°^-CR 1 R 2 -l?I$tl§2l0lT$D, R'/OMfJH^ 
D^R 2 ^7.KlflIiC^T&3, f*5£©f&ffl|g2 JUfcfBf^tfnn [3, 

2-d] \±v *z?>mMftx\z*om% t ±ft®zn%>&o 

8. G 0 ^-CR 1 R 2 -tg$n§2«OST^D, R l RtKR a a*£cfc 
;*^;]/^T&£:^XteR 1 iR 2 £#SV* C^ITR^R 2 ^!^ 

[3, 2-d] if u ^ ztymm&xfe^t&m^Jifr&is 

-)V, 'fVt + U'^-jK ->^ n^>^>, X«>-^ n^\^it>© 2# 
©I$Il> G<\ (CH 2 ) n , A, - (CH 2 ) 2 -, m.U\Z\f.UU tf 

1 2 M^O-^^it^^^TS, W^©«Sffl^ 2 SlfclBB*© fc! D D [ 3 , 
2-d] tf U $$?>Bt##X»^©B^±tf&Sn£:|ft. 

10. G°*«llftSnT^T fe^V^>if >T&£ 2|I5S^gl, G°, 
(CH 2 ) n> A, - (CH 2 ) 2 -, MtX^tf DD KU 5 5?>gt(Dtf a — 

ji'irtc^if^i^igffcioTi oa>&i 2ii©nsi 

ig^^^-T^, fit3fc©igfflSI2SifclB*©tfDn [3, 2-d] fc!U== 
S?>ra##XK^©EMU:W : «$n*itt. 

11. G 0 *«tjft©^>i? >> ft7x>, l£a— ;k -fVt 
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G°, (CH 2 ) a , A, - (CH 2 ) 2 -, Sfetffctf nntT U 5LzS>m<D 
Wf*©«[ffl^2 3S^|3«©t! nn [3, 2-d] t! U ^ 5? >SIS#X« 

i 2. G°3^«jft$nTViTfeSvw y^-+-y-i/--;u© 2#©as*^b, 

G°> (CH 2 ) n > A, - (CH 2 ) 2 ~, tttffcfcfnnfc?U55?>5l© 
£D-;i^rt©gi8iM^33£tf^m^K:£oX 1 0>5 1 211©r 
»:i£*i6&?8j£-rs, »*©«[Ba»2«fc|B«©t!ap [3, 2-d] 

tru ^^>^is#:x«-e©E^±ft : ^$n?)^o 

13. R 3 ^> S!fc3nTV>T%>&V>K*8c5 1 0 ©ISfPj|&JteJ5lK 
flS7jC*S, Sm^nT^Tfe^V^miC 5 ^ S 8 ©ItS^^'fbTjcm^x 

fi$&£nx^x*>jl^#tmi&6#>£> 1 o ©##»§&#;**£, XSfi 

^©$gffl^23g^&^ 1 210^fni6>- Jgfc:iBife©tfDn [3, 2- 

14. r 3 ^, «jfe$nxv>T%>ju>«*3iU£ mmzWLmm 1 ?* &m 

) ©2ffi©^X&3, »3fc©l&ffl£§2 Jg#>£3ll 2 3K©V>*T*l# — 
3gfcffi«©fc!nn [3, 2-d] tf U 5 5> ^KSflcXfcJHE^B^JtW^ 

15. A— G 1 — R 3 #S> A-C (=0) -NH-R 3 , A-C (=S) 
-NH-R 3 > XteA-C (=0) -NH-S ( = 0) 2 -R 3 ©J£:£X 
^-&f£S£^tb, I^R 3 *t, «ift£nxV>X'fe&lr>&*8t 1 ^ £> 1 

o ©|&i»;fi&&fc***, tttsnT^Tfeft^R*»3*&8 ©^gtsS 
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cDtf do [ 3, 2-d] ^z?>mmfcx\$^<Dm¥±ft®-tsnz>mo 

16. A-G^R 3 *^ A-C ( = 0) -NH-R 3 ^ XteA-C ( = 
S) -NH-R 3 Of^m5l^t, l^R 3 ^ Bm^tlT^ 

x^s^m^ l^^io (Dmmmmtyumm. li^nt^tfe^^ 
& i o (D^mmmihT^mM, x\tmm^nx^x^^mmm& (§ti*) 
^e>4i@^^rf^>o ) ®2ioiTife§, »^<(DigHii2 3S^e>^ i 2 

3^05 ViTn^— JS^IS^Otf □ D [3, 2-d] B'J$^>it#:Xtt 

17. A-G^R 3 ^. A-C ( = 0) -NH-R 3 0^7?^T5 

wmznx^xh&^mmmm m^nzmmm^. ^mm^. -&zsmn 

[3, 2-d] fcfU Eiz?>MMfcXU^(Dm^±.ft®-ZnZ>1& 0 

18. A-G^R 3 ^ A-C (=0) -NH-R 3 ©f^T!^t5 

lOR 3 ^ e^$tXT^T ! b.^V^miC5^& 1 0<DT)V 

Misnx^x%$k^0kmwL6frt> 1 0 (D^mmm.it7Kmm. n^nx 

§t ^si^nsif * 1 ^ & 4i^tts. ) <d 2m<Dmx&&. m 
$t<Dmmm2m&zm 1 2m<D^~rn^~ mfcumw. no [3, 2- 

d] tf U ^^>ii#X^0E^±^$n5lo 

19. A-G x -R 3 ^, A-C (=0) -NH-R 3 0iST^t§ 
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tl^ — JStC|Bm©tfaD [3, 2-d] tf U ^-^>M##:X«-€-(7)E^ 

20. A-G^R 3 ^', A-C (=0) -R 3 > A-C (=0) -NH 
-R 3 . XUA-C (=S) -NH-R 3 O^^CT^^t"§S^^t-> JL 
^G 2 ^ - C (=0) -OH, -C (=0) - NH- OH, -S ( = 0) 
2 -OH, ~%.T$S h ? S /V )VM<D^-ftLfr$:i&T, tt^04Sfflll2 

3g^e>^ 1 9 m<D^irnfr—mtemm.<D¥uu [3, 2-d] trus^ 
> ^ ^ # x « «e © is ^ ± ^ $ n & » 

21. A-G^R 3 ^, A-C (=0) -R 3 , A-C (=0) -NH 
-R 3 , X&A-C (=S) -NH-R 3 0^-e^t§I^l, 

^g 2 ^*-c ( = o -oH$gt, m$t<Dm.m&2mfr*>mi 9js© 

Viftl^- JS^SBmotfDD [3, 2-d] tfU 5- >?>gt3l#:Xte^-<Z> 

2 2. A-G x -R 3 ^> A-C (=0) - NH - R 3 (DM % 
m&i&V, R~DR~DG 2 tf- C (=0) -OH, -C (=0) -NH- 

oh, -s (=o) 2 -oH, &z$5 -7- h ^\/y 
-?m$KD^.m&2mfrt>f& i 9 3g<^^Tn^— ^ictBm© tf n d [3, 
2-d] $i?>mmfc3Lfo^<Dm<¥±ffig-znz>m.o 

2 3. A-G^-R 3 ^, A-C (=0) -NH-R 3 ©fM^n 
.ROG 2 ^-C (=0) -OH^gt, i^©|^Hf 2^ 

en g^cDVifn^-^ttEiwHDD [3, 2-d] t£u$$?>st 
24. -g 1 -^^jg-^-^^b, ior 3 ^ u&znx^Th&^Wim 

-;vt^5/ii?fi$nfctit 2 a> £ 6 ©x;i/# >«<d 2 tifi<z>XT& 
£,if5&©f&fflf!2 jg/^ e>g§ 1 2^ov^Tn^— m\zw>m<D\zu □[ 3 , 
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2-d] tru s.*?>mmfaxfe j t<Dm¥±f?®2nz>i&o 

bfnn [3, 2-d] tf U 5^>ilS#X«^©E#±fF^$n§mo 
2 6. -G 1 -^^^^^ fi^R 3 ^ EHmWi7frib 1 0 (D^^n 

s§,it©iffli2^6ii 2^©^rn^-^^iB«©trnn[3, 

2-d] tf u 5 ^>mmfaxfe^(Dm.^±%f®-2nz>& 0 

27. -g i -j&mm&'&&^i^ .a-^R 3 ^ mm^nx^xh^mm 

^->STe^^tife^^^2^e> a or jvtt >mo 2m<Dmx%>%>. m 
j$(Dm.m^2mfrz&i 2m<D\,^nfr-mizt2m(£>¥uu [3, 2- 

2 8. -G 1 -^^^^ J.^R 3 #^ «m$nT^Tt>^V^ai 

«^0Dtgffl^2 3g^&mi 2^<D^Tn^-3lfclBm©tf an [3, 2 

2 9. -G 1 -J&*HM&'&&:&b» _&/^R 3 ^\ WM-ZnX^Xh&^sO 

^vt^v'iTii^nfciii: 2 ^ & 4 <z>y >^<d 2§©st» 

5>ft©iiI2^5Ii 2 3S©v^n^-3S^I3motfnn[3, 

2-d] tfu ^^>mmfox\-z : £<Dm^±f?^-2nz>Mo 

3 0. -G 1 -/^^*^^ -R 3 -^-CH 2 -§ib> I^R 4 

^ _ R 3-(c^^r-r^R 4 ©^^M^ fcP^^&BOR 4 ^^!^ 
#i£J)Hb*5it»^&3^ X^-R 3 -^^^ri-^R 4 ©^^M^^P^ 
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mi 2m<D^tn^-m\z.nm.(D\f.uu [3, 2-d] ^v^-j>mm 

31. x«ifi?$5, m&<Dffi 1 mm2mfr*>$&3 omo^-fnfr 
-m\zmm.<D\dtiu [3, 2-d] *z?>mmfox\z^<Dm^±w 

32. xj)mnm?-v&z>* m^<Dmmm2m^^>ms omo^-rn^ 
-3i^iE«ccDtfoo C3, 2-d] $i?>mmfoy.\**:<Dm.^±f? 

3 3. G°^-CR 1 R 2 -Tt$n?>2ii®ST^D, R^ZSR 2 ^, 

m^tfan [3, 2-d] try 5 5>>ws#xtt*©B5*±tt*sna 

o 

34. A^CH^-r, if^©Hfflmi^^SBit(Dt!DD [3, 2-d] 

try s$>>si»#x«^©B¥±fi : £P3ft5&. 

3 5. G°^-CR 1 R 2 -T?g$n5 2flHO**e*t), R^tfR 2 ^ 

n-mv < v , ^fcjR^xfcmtfceb < i ^ e> 

4©]!tflfrJfc£Mfe7K3&£Ti&3 3&^ tV^iR^R^^S^C^LTR 
1 t R^JlS^bTV^&JSIiC^tsHcfc^ D^D/OS^t5, fit 
*fiD«fflI3 4«l:EftOlfDD [3, 2-d] KiJ5 5?>»i#Xtt 

3 6. G°^-CR 1 R 2 -^^^tl^) 2#<D*T^D> R l RtfR 2 #, 
PJ-;gL< TK^S^Xtt^^^ST?**^, ifc^teR^R 2 

t^SUiC^LTR l tR 2 ^bT^5MI : Fi*l^>^D'/ 

n^>»SMt§> fS*©teH^3'4 3S^IBm©t!Pa [3, 2-d] 

tf y s> ? >gi^#:x« j e©E#±fF^^n^^o 

3 7. G o ^-CR 1 R 2 -t^n§2i0ST*t), R 1 b < 

1 ^ & 4 ©JliJ»JJimbzKSia£T?& D , J.^ R ***** 
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liC^T&3, »*©liI3 4^}c|3i©lfnn [3, 2-d] tf U ^ 

3 8. G°^-CR 1 R 2 -^$n§2i0StJ5D, R^UfJVgl? 

2-d] $i?>mmfcxte^(Dm¥±n®isn2>i& 0 

3 9. G°^-CR 1 R 2 -Tt$n§2i©*t$0> R 1 lkT$R 2 
K^^l/ST&^^lfc^teR 1 LR 2 ttfK^ Cig^UTR^R 2 ^ 

3 4]|tfBiot:Do [3, 2-d] tf u ^ ^ >mmi^x\^<Dm^± 

ffi(DSSr^b, G<\ (CH 2 ) n . A, - (CH 2 ) 2 -, Matron 

1 2M^O-^^«3t^^^t-§, i*0lB^3 4^^|B«^(Dbf no 
[3, 2-d] fc!U 5 ^>mS#Xfc*^©^±g^£*lS&. 

4 1. G°^tl$nT^T%^V^>t'>T$§2iiS&f L, G <\ 
(CH 2 ) n . A, - (CH 2 ) 2 -. M^tCtfDP t!U 5^>motfn- 

.m&mi&-?Z>. »^©ISffl^3 43S^f3«©tfnn [3, 2-d] tf U 

4 2. G°^«ia©^>"tf >, !7^>\ ^^-^^>x tfD — ;k -rvt 

->^n^>^>, itt^^aA^>o2i©l$il, 
G<\ (CH 2 ) „, A, - (CH 2 ) 2 -, MClfnn tf U ^>§t© 

¥u—)imft<D^.mwi^&£.z£m^m^\z&-DTi o^s> 1 211©- 

»^(D|g|Sm3 43g^fB^©tf DD [3, 2-d] tfU X 
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G°, (CH 2 ) n , A, - (CH 2 ) 2 -> MO^tfDP t!U ^ 

2-d] t!U 5^>^S#:X«-€-<Dg#±fF^$n^>l^o 

2-d] tfU ^^>m##X«g^±fF^$n^>m^#^GSK- 3 BE 

4 5.S»^©$£H3ll^£fil4 3^©^-rn^-^^IBm©tfDn[3, 
2-d] tf U 5^>ii^X^©^l!fW$tl§Ii:, Mlil^ftHC 

4 6 .Sifj&<Di&Hlg l £>ffl4 3^0^-rn^— 3g^fBm©trnn[ 3 , 

2-d] tf u ^ z?>mmfcx\*m¥±^zn&M&m$J}mft£~r&, 

GSK- 3^||J|:-r^^a©^^^X«^l^^o 

4 7. SfffBG S K- 3 ^P#T£^J§fr\ mWim&W'M, T )V 

4 8. ( II ) T^^n-SbfDD [3, 2-d] t!U^^>SI##:, 




(n) 



G — R - 

(H) 4", n. A, R\ R\ G\ G\ R^G 2 ©^itt, ±|B 
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4 9 



P^0D|gffl^4 8m\zmm(Dif OD [3, 2-d] t!U55>>«f2|| 
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m. Mm TSUTSUMI Takaharu 
«t»B W NAKANO Akira 
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<1 20> =3§tt tf P D t U 5 S? >i§ 

<130> T-480 

<150> JP P2002-046129 
<151> 2002-2-22 

<160> 1 

<210> 1 

<211> 26 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Inventor: KATAOKA. Kenichiro; KOSUGI, Tomomi; ISHII, Toshihiro: TAKEUCHI, Takahiro 
Inventor: TSUTSUMI. Takaharu: NAKANO, Akira; YAMAMOTO. Yoji; YOSHIOKA, Noboru 

<220> 

<221> PHOSPHORYLATION 

<222> 21 

<223> 0-L INKED 

<220> 

<223> phospho-glycogen synthase peptide-2 

<400> 1 ... „ 

Tyr Arg Arg Ala Ala Val Pro Pro Ser Pro Ser Leu Ser Arg His Ser 
15 10 15 

Ser Pro His Gin Ser Glu Asp Glu Glu Glu 
20 25 
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